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AIR QUALITY 
SUMMARY OF FINDINGS 
General 
During 1979 at least 65,948 air quality samples were collected and 
analyzed from 146 sampling stations throughout Hillsborough County. 
General Air Quality 
According to the Daily Air Pollution Index, which includes the five 
major types of air pollution, there was an improvement in air quality 
during 1979 as compared to 1977 and 1978. For example, in 1979 0.8% of 
the days were considered to be unhealthful, compared to 6.3% of the days 
in 1978. 
According to the Annual Air Quality Index, total air pollution has 
generally improved from 1972-1979. 
Sources of Air Pollution 
The general pollution emissions from regulated industries in Hills-
borough County amounted to 281,884 tons in 1979. The potential 
emissions without pollution control devices would have been approx-
imately 9 to 10 times greater, or almost 3 million tons. 
Particulates (Dust) 
Total Suspended Particulate levels improved slightly during 1979 at the 
five dirtiest monitoring stations. Three stations continued to exceed 
both Federal and Florida Annual Air Standards. 
The United States Environmental Protection Agency 
ard was exceeded for one quarter during 1979. 
area's lead probably comes from automobile exhaust. 
Sulfur Dioxide 
quarterly lead stand-
The maj ority of the 
Federal and Florida sulfur dioxide standards were not violated during 
1979. Data from 1973-1979 indicated a continuous and gradual decline in 
sulfur dioxide levels in Hillsborough County. 
Nitrogen Dioxide 
The Federal and Florida air quality standards for nitrogen dioxide were 
not exceeded in Hillsborough County in 1979. Data from 1975-1979 indi-
cated that N02 levels had increased at several sampling locations but 
were still far below violation levels. 
Carbon Monoxide 
The carbon monoxide standards were not violated during 1979; however, 
station #121 (located in downtown Tampa) exceeded the eight-hour con-
centration of 9 ppm once during 1979. 
e 
Ozone 
On February 8, 1979, the primary standard for ozone was changed from 80 
ppb to 120 ppb. While there were no exceedances of the new standard, 
the former standard was exceeded on 28 days during 1979. 
Fluoride 
No ambient standard for fluorides currently exists. Trends from an 
ongoing pasture grass monitoring program show a general improvement from 
1977-1979. 
State Implementation Plan 
Hillsborough County was designated as a non-attainment area for both 
Total Suspended Particulates and Ozone. A State Implementation Plan 
reV1S10n for both pollutants has been submitted to EPA in accordance 
with the Clean Air Act Amendments of 1977. 
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WATER QUALITY 
SUMMARY OF FINDINGS 
General 
During 1979, 54 salt water sampling stations were monitored for 40 
parameters resulting in 25,151 samples; while 24 fresh water stations 
were monitored for 53 parameters resulting in 7,588 samples. 
General Water Quality 
During 1979, as in previous years, the general water quality was un-
desirable throughout McKay Bay and Hillsborough Bay with poor general 
water quality extending from Hillsborough Bay down into upper Tampa Bay. 
Other areas with poor general water quality included Old Tampa Bay 
northeast of the Courtney Campbell Causeway and the Largo Inlet. Most 
of the remainder of the Bay exhibited good or excellent general water 
quality. 
Sources of Water Pollution 
There were 178 active Wastewater Treatment Facilities as of April 1, 
1979. A breakdown showed that 15 discharge, 138 use percolation/ 
evaporation ponds, 14 use spray irrigation, and 8 use other approved 
methods . 
The maj ority of the plants in Hillsborough County are small package 
plants serving mobile home parks, apartment complexes, and small sub-
divisions. The majority of these plants generally treat less than 50,000 
gallons of sewage per day. 
There were 90 active Industrial Wastewater Point Sources as of January 
1, 1979. A breakdown showed that 59 are Discharging and 31 are Non-
discharging. 
Bacteria 
During 1979 Hillsborough Bay near Davis Islands was unsafe for swimming 
for 7 or more months. On the other hand, the public beaches on the 
southeast shore of the Courtney Campbell Causeway and at Picnic Island 
Park were safe for swimming all year. 
Of the 24 tributary stations sampled, all 24 averaged greater than 1000 
total coliform bacteria colonies per 100 ml sample. 
Nutrients 
McKay Bay and Hillsborough Bay had the highest concentrations of phos-
phate averaging from 1.0 to 2.0 mg/1 total phosphate with the station 
near the mouth of the Alafia River the only station averaging 2.0 or 
more. The lower portion of Tampa Bay was relatively low averaging less 
than 0.5 mg/1. Within the tributaries, stations on the Alafia River 
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drainage basin had the highest values with the North Prong of the Alafia 
averaging 7.45 mg/1. 
Since nitrogen was the limiting nutrient in the Tampa Bay Basin, nitrate 
and Kjeldahl nitrogen values must be reviewed in conjunction with 
chlorophyll data because of the uptake of nitrogen by algae. Within the 
tributaries, Delaney Creek had the highest geometric mean nitrate con-
centrations of 35.66 mg/1. 
Chlorophyll 
During 1979 areas averaging 20.0 ug/1 or more chlorophyll ~ included 
McKay Bay, Hillsborough Bay, a small area of Old Tampa Bay northeast of 
the Courtney Campbell Causeway and the Largo Inlet area of Old Tampa 
Bay. Conditions improved toward the mouth of Tampa Bay where the waters 
averaged between 5.0 and 10.0 ug/1. No station averaged less than 5.0 
ug/1 during 1979. 
Tributaries which displayed high chlorophyll a concentrations were Lake 
Thonotosassa at the mouth of Flint Creek (44.07 ug/1), Tampa Bypass 
Canal (19.83 ug/1) and Delaney Creek (29.12 ug/1). 
Red tide was detected in lower Tampa Bay during the winter of 1979; 
however, concentrations were low and no fish kills occurred. 
Oxygen Relationships 
During 1979 McKay and Hillsborough Bay had the highest BOD values aver-
aging 4.0 mg/1 or more. The Largo Inlet area of Old Tampa Bay had 
relatively high values averaging between 3 and 4 mg/l. Conditions 
improved toward the mouth of Tampa Bay with averages less than 2.0 mg/1. 
Within the tributaries, relatively high BOD values were measured in Lake 
Thonotosassa at the mouth of Flint Creek (5.58 mg/1), Turkey Creek (5.04 
mg/l), Channel "A" (3.26 mg/1), Tampa Bypass Canal (3.45 mg/l) and 
Delaney Creek (3.71 mg/1). 
Oxygen stress occurred in McKay Bay, Hillsborough Bay (especially the 
mouths of the Hillsborough and Alafia Rivers) and in Tampa Bay near 
Apollo Beach. Wi thin the tributaries, the Tampa Bypass Canal had the 
lowest second minimum dissolved oxygen value of 0.40 mg/1. 
Light Climate 
In 1979 effective light penetration values ranged from 17 inches in 
Hillsborough Bay to 95 inches near Egmont Key. 
Within the tributaries, the highest turbidity average occurred at Turkey 
Creek (8.1 NTU). 
Water Temperature, Meteorology and Hydrology 
1979 could be classed as a year colder than normal, with about 18" above 
normal rainfall, and near normal sunshine and winds. 
h 
The only detectable deviations in ambient water temperature were in the 
vicinity of Tampa Electric Company's Hooker's Point, Gannon, and Big 
Bend power plants. 
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THE HILLSBOROUGH COUNTY ENVIRONMENTAL PROTECTION COMMISSION 
Enacted by the Florida Legislature in October, 1967, and later amended, 
the Hillsborough County Environmental Protection Act (Chapter 67-1504 
Laws of Florida) provides for the adoption of rules and regulations to 
control air, water, and noise pollution in the County. The Hillsborough 
County Environmenal Protection Commission, composed of all five elected 
County Commissioners, is charged with the monitoring of air and water 
quality, and the enforcement of related environmental regulations. This 
is currently accomplished through the coordination of technical and 
analytical activities of four departments within the agency: Environ-
mental Engineering, Environmental Assessment, Investigations and En-
forcement and Support Services. 
Energy 
Responding to the need for energy conservation, the Board of County 
Commissioners in 1977 assigned the responsibility for devising an energy 
plan to the EPC. During 1978 and 1979 EPC' s newly created Energy 
Department completed an energy basis study of Hillsborough County, 
including maps of natural energy subsystems, in conjunction with the 
University of Florida Center for Wetlands. 
Air Program 
In order to preserve and improve air quality in Hillsborough County, the 
EPC's activities in 1979 included: 
Monitoring air quality within the County on a daily/weekly basis through-
out the year. A monitoring network of 196 stations (many measuring more 
than one pollutant) assessed the levels of these air pollutants: sus-
pended particulates, ozone, carbon monoxide, nitrogen oxides, hydrocar-
bons, sulfates, lead, and dustfall. 
Analysis and interpretation of air pollution data and samples. 
Review and administration of Air Pollution Construction and Operation 
Permits. These permits are officially issued by the Florida Department 
of Environmental Regulation, but the EPC is responsible for their 
initial review and subsequent recommendations within the County juris-
diction. 
Inspection of all permitted as well as potential sources of air pollu-
tion. 
Investigation and enforcement of alleged violations of both stationary 
sources and ambient air quality standards. 
Annual inventory of air pollution emissions within the County. 
Inspection of motor vehicle emissions, on a voluntary basis, and recom-
mendation of adjustments or maintenance to reduce such emissions. 
j 
Revision of local section of Florida's State Implementation Plan (SIP) 
in compliance with the Clean Air Act Amendments of 1977. The United 
Stated Environmental Protection Agency designated Hillsborough County as 
a non-attainment area for failure to meet their photochemical oxiant and 
total suspended particulate standards. The EPC was named "lead agency" 
by Governor Askew to devise a regional plan, enabling Hillsborough 
County to meet the required standards. 
Water Program 
Approximately 100 industrial operations and 200 domestic wastewater 
treatment facilities within Hillsborough County constitute actual or 
potential sources of water pollution, in addition to non-point sources, 
such as stormwater runoff. These pollution sources require continual 
monitoring and regulation to protect and improve water quality within 
the County. Water program activities in 1979 involved: 
Monitoring the ambient water quality of Hillsborough's lakes, streams, 
rivers, and bays, by monthly sampling at 78 stations. Samples were 
analyzed for bio-chemical oxygen demand, bacteria, dissolved and sus-
pended solids, turbidity, nutrients, and approximately 30 other para-
meters. 
Monitoring of all domestic and industrial wastewater treatment facil-
ities. 
Inspection of domestic and industrial wastewater treatment facilities. 
Conducting engineering reviews and making subsequent recommendations on 
Florida Department of Environmental Regulation Operating/Construction 
Permit Applications within the jurisdiction of the County. 
Performing environmental reviews of proposed major industrial and 
residential developments. These included dredge and fill application, 
subdivision plat reviews, Development of Regional Impact applications, 
phosphate m~n~ng applications and operational records, and proposed 
Hillsborough HOD Community Development projects. 
Investigation of specialized water complaints, such as fish kills, slime 
spills, algae blooms, and red tide outbreaks. 
Special studies, such as damage assessment of oil spills, monitoring of 
the Tampa Harbor Deepening Project, and seagrass studies. 
Noise 
Hillsborough County has many and varied noise pollution sources. 
Chapter 1-10 of the Rules and Regulations of Hillsborough County En-
vironmental Protection Commission sets out the noise pollution rules for 
Hillsborough County. Accordingly, the EPC monitors noise levels 
throughout the county, investigates noise complaints from citizens and 
takes enforcement action where appropriate. 
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Complaints 
The EPC receives and investigates citizen complaints regarding air 
pollution, water pollution, noise, solid waste, odor and others. 
Enforcement 
The Official Notice was a formal notification delivered in writing to a 
party found violating the Rules of the Hillsborough County Environmental 
Protection Commission. It was usually issued immediately for relatively 
minor violations to infrequent offenders, but could lead to a more 
formal citation. 
In December of 1978, the Notice of Alleged Violation was designed and 
instituted to replace and improve upon the Official Notice, to better 
comply with the intent of the Hillsborough County Environmental Protec-
tion Act. 
Fundamental to enforcement is the citation. A citation requires the 
violator to develop a compliance schedule and timetable to correct the 
specified problem. It is then lifted when the violating party is in 
compliance and the problem is rectified. 
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AIR QUALITY 
INTRODUCTION 
The public has no choice about breathing the air of Hillsborough County. 
Consequently, air over this county should be considered public property 
for the benefit of its citizens, and not as a pollution sink for indus-
try. The purpose of this publication is to keep the public informed as 
to the current Air Quality in Hillsborough County, as well as progress 
towards its improvement. 
This report summarizes at least 65,948 air pollutant samples collected 
at about 146 sampling stations throughout Hi11sborough County during 
1979. Enclosed maps attempt to depict the cleaner and dirtier areas of 
Hillsborough County, while data summaries show where and how often air 
quality standards were exceeded during 1979. 
Air quality data gathered by the Hillsborough County Environmental 
Protection Commission is routinely submitted to the Florida Department 
of Environmental Regulation and to the United States Environmental 
Protection Agency. This data is used by a11 three agencies for State 
Implementation Plan revisions when air standards are being violated, 
transportation control planning when certain transportation-related air 
pollutants exceed or are predicted to exceed standards, and prevention 
of significant deterioration. 
Air Quality is modeled to determine present and future impacts on the 
environment. Calibration of these models requires input of reliable 
sampling averages, standard geometric deviations, sampler locations, 
source locations and emissions as well as stack characteristics, and 
projections of emissions. Much of this information is included in this 
report. 
The data base must be completely reliable so that Plan Revisions and 
Modeling efforts are not founded on erroneous assumptions. Accordingly, 
a continuous Quality Control Program (Appendix A) and verification 
procedures assure top quality and sufficient air data for decision 
making and modeling purposes. Representativeness of the data assures 
lack of bias and explains nearby source effects. 
Most importantly, clean air can be restored and preserved only with the 
spur of community pressure by citizens furnished with accurate and 
reliable information. The Air Quality Section of the 1979 Environmental 
Qaulity Report is an attempt to bring forth such information. 
Chapter 1 of this section describes in general terms the various types 
of air pollution, how they are sampled and their effects on man and the 
environment. One useful method of reporting air pollution levels, the 
Air Quality Index, is described. A comparison of air quality in Tampa 
and Hillsborough County relative to other cities is included. 
Chapter 2 lists the sources of air pollution in Hillsborough County as 
well as the types and quantities of pollutants discharged to the atmos-
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phere. Most of the data for this chapter comes from information furn-
ished by industry on an annual basis and from standard emission factors 
furnished by the U. S. Environmental Protection Agency. 
Chapters 3 through 8 report on the various types of a1r pollutants, 
their effects, standards, sampling, data and trends. 
Chapter 9 describes the State Implementation Plan (SIP), a plan by which 
the air quality of the State of Florida and Hillsborough County can be 
restored and preserved. 
Chapter 10 provides meteorological information important to an analysis 
of air pollution. 
Chapter 11 lists the air quality monitoring stations and includes a 
location map. 
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CHAPTER 1 
GENERAL AIR QUALITY 
Types of Air Pollution 
There are hundreds of different types of chemicals and substances in the 
form of gases, solids (dust) and liquids (mists), mixed and suspended in 
the air we breathe. Fortunately, only a few of these are of major 
concern as pollutants. 
Scientists generally agree that in most urban environments the most 
common and important air pollutants are particulates (dust), sulfur 
oxides, nitrogen oxides, carbon monoxide and photochemical oxidants 
(ozone). Each of these pollutants is discussed in detail in Chapters 3 
through 7. 
Sources of Air Pollution 
Several processes contribute to air pollution. One is evaporation--of 
liquids like gasoline. Another is attrition--activities like grinding 
or drilling. But most air pollution comes from combustion--in furnaces, 
vehicles and incinerators. 
These processes take place primarily in: automobiles and other moving 
vehicles; furnaces burning fuel for heating and making electricity; 
containers or places for burning waste; industrial activities including 
cement manufacture, grain handling, kraft paper pulping, petroleum 
refining and storage, metal smelters and mills, fertilizer production 
and many other forms of chemical manufacturing. 
Effects of .Air Pollution 
Air pollution can be harmful to health. It hits hardest at the lungs. 
By causing the air passages to constrict, it makes breathing more diffi-
cult. By attacking the body's defenses, it leaves a person more sus-
ceptible to infection. And it contributes to the development of chronic 
lung diseases. So air pollution can be a factor in colds and other 
acute respiratory infections and, even more importantly, in emphysema, 
chronic bronchitis, asthma and lung cancer. 
Futhermore, air pollution affects other parts of the body--eyes, head, 
skin, stomach and heart. It is particularly dangerous to already vul-
nerable people--children, the elderly and those suffering from heart and 
lung diseases. When it's heavy enough, air pollution can even kill. 
Air pollution can corrode metal and erode stone. 
brittle, leather disintegrate, and rubber crack. 
dirty. 
It can make paper 
It makes everything 
Air pollution is not confined to the city, either. It has been known to 
cripple and even kill cattle. Laboratory experiments indicate that it 
can cause chickens to lay fewer eggs, sheep to have a thinner coat of 
wool, and cows to give less milk. 
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Farmers suffer greatly from the damage wrought by air pollution. They 
have seen it mar or totally kill vegetables, flowers, grains, and trees. 
Air pollution can injure vegetation as much as a hundred miles away from 
the source of the pollution. 
It is estimated that damage to health, property, materials and vegeta-
tion is costing 20 billion dollars a year in the United States. 
Sampling of Air Pollution 
A network of 146 air quality monitoring sites was operated in Hills-
borough County during 1979. Chapter 11 gives a complete description of 
the monitoring network. A fold-out map locating all sampling sites can 
be found at the end of the Air Quality Section of this report. Many 
different types of data were collected from these sites producing 65,948 
samples. 
Historically, air monitoring was performed in Hillsborough County as 
early as 1959 by the Florida State Board of Health. This early monitor-
ing effort was established primarily to monitor fluorides and other 
pollutants emitted by the phosphate industry. 
Ten years later in 1969, the Hillsborough County Environmental Protec-
tion Commission (at that time called the Pollution Control Commission) 
established a permanent air monitoring network. This initial program 
produced over 16,000 samples from 42 sites . 
Each year thereafter air monitoring has increased and has become much 
more complex, sophisticated and accurate. The data is presently more 
reliable due to standardized methods, technological advances and quality 
assurance programs. 
Daily Air Pollution Index 
A major concern in the field of air pollution control is how to best 
report daily air quality to the public. A joint report by the United 
States Council on Environmental Quality and the United States Environ-
mental Protection Agency indicated that of the 55 largest U.S. metropol-
itan air pollution control agencies, 33 used an air pollution index. 
With minor exceptions, no two indices were found to be exactly the same. 
To relieve this public confusion, EPA devised the Pollutant Standards 
Index (PSI), which creates a uniform method of reporting daily pollutant 
values in a health-related manner. It advises the public on a daily 
basis of any possible adverse effects due to pollution. 
There are several drawbacks to the PSI. One problem is that this does 
not take into consideration the adverse effects associated with the 
combinations of pollutants (synergism). For example, some pollutants 
when combined lessen the impact of each other, whereas others in com-
bination compound the problem. In addition, the index emphasis is upon 
acute health effects occurring over very short time periods (24 hours or 
less) rather than chronic effects occurring over months or years. 
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The index should not be used for ranking urban areas in terms of the 
severity of their air pollution problems. Such rankings require the use 
of many other kinds of environmental data not incorporated in the index. 
In order to err on the side of public safety, the index stresses report-
ing stations with the highest pollutant concentrations and assumes that 
other unsampled portions of the community will also experience high 
concentrations. 
The Pollutant Standards Index serves as an interim solution until a more 
meaningful air quality index can be created. 
As of January 1, 1977, the Hillsborough County Environmental Protection 
Commission began utilizing the Pollutant Standards Index (Tampa Air 
Pollution Index). The index is calculated daily (excluding Saturdays, 
Sundays, and holidays) and is available around 4:00 p.m. to the news 
media and general public. The daily index can be obtained by telephon-
ing Tampa: 248-1512 -- anytime day or night, although the latest index 
may not be available until nearly 4:00 p.m. on the tape recording. 
The index presently includes five pollutants: Total Suspended Particles 
(TSP) , Sulfur Dioxide (S02) , Carbon Monoxide (CO), Ozone (03) and Nitro-
gen Dioxide (N02). Index levels were established according to Primary National Ambient Air Quality Standards (NAAQS) and Air Pollution Episode 
Standards (Alert, Warning and Emergency). 
A calculation is performed relating air pollution concentrations to an 
index number. For example, the index equals 100 when the National 
Standard for each pollutant is reached; while the index equals 500 when 
the Significant Harm Level for each pollutant is reached. 
The index number should be easier for the general public to understand 
because it does not require one to know specific National Standards or 
the many Federal Episode and Significant Harm Levels for each pollutant. 
Table 1-1 relates each index value to the corresponding concentration 
for each of the five pollutants. Each index value is also related to a 
word and a statement describing the potential health affects as well as 
a cautionary statement. 
Table 1-2 summarizes Pollutant Standards Index data for Tampa; while 
table 1-3 summarizes PSI data for downtown composite monitoring sites in 
eleven major metropolitan areas for 1977 and Tampa for 1977 and 1978. 
Annual Air Quality Index 
The Annual Air Quality Index differs from the daily Pollutants Standard 
Index and is based upon the Secondary Air Quality Standards, adopted by 
both the State of Florida and Hillsborough County. 
This Annual Index is a measure of Tampa's air quality and incorporates 
the air quality standards which were met or exceeded. These standards 
were set to protect the public health and welfare from any known or 
anticipated adverse effects from air pollution in the outside air. 
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Table 1-1 
INDEX INTERPRETATION 
--- -- - -- -- - - - - -
POLLUTANT LEVELS 
TSP S02 CO 03 NOZ HEALTH 
I~DEX AIR QUALITY 124-hourl. 124-hou,l. 18·hourl. 11·hourl, l1·hoo,l. EFFECT 
VALUf lEVEL jJg/m3 ppb ppb ppb DESCRIPTOR GENERAL HEAL TH EFFECTS CAUTIONARY STATEMENTS ppm 
r-~CO- I-SIGNIFICANT _ HARM -1000--100~ I- 50 600-1-2000 
Prtm~'u" deuh of ill ~nd elderly. All perlon •• hould "mlln IndOOfl. 
Hulthy peopl. will e~pell.nce ~d · kuplnq window •• r><! doofl clo.ed. 
ve, .. ,ymp'oml'h~' ~lfccl Ihei, All pelion •• hould mlnlm,,, phVII' 
nO/;n~1 ,clivily. ul curt,on .nd ,.old If.Hoc. 
I-- 400 --EMERGENCY- -875 8 On.. 40 500-1-1600- HAZARDOUS 
Prtm.,u/e olllet ~f certain di.elll! Elderly .nd prIson! Wllh exilling 
in .ddilion to .ignlf'c.1nl .ggrau· dnu.u .hould IIIV Indoo" .nd 
tion of symploms and dec,eased aVOId phy"c..ol ''''''Ion. G.ner.1 
tu,ein lolerance in hulthy perlon •. popul.tlon .hould IYold outdOOl 
actiVity . 
1--300--WARNING-
- 625--60~ I- 30 400-1-1200 
. Signific'"1 aggraYilion ol.ymp,om, Elderly and perlon, Wllh ,,"IlnO 
I VERY .nd deClused exercise tolerance in hUrl 0' luno diU ... should lI.y 
I UNHEALTHFUL pIIlons wi,h htlrt Of lung duule. ",doorl ~nd ,educe phYIIUI 
-200+ ALERT 
wi,h widespread symploms in Iht IC'lYlt.,. 
c h .. lthy popul.'ion. 
375-I-- 300-I- 15 200-f- 600 
I Mild .ggrn.,io" of .ymploms in P,r,ont With ••• rtlng h •• ,. d. 
-'''+"AAO' 
luseeptible pluons. wilh ;,,;t.Ioon ,up"uo,y .oIm.n" .hould "duce 
UNHEALTHFUL .ymploms in Ihe hullhv POPUli' phv1lc~1 e •• rtlOn .nd outdOOf 
lIon. act,w.tv 
260-I-- 140-I- 9.0-1--120-l- I 
I 
- soJ50,," OF NAAOS 
MODERATE 
_ 7sb _ 
-
30h_ I- 4.5 - I-- 60 _ f-- I 
I 
GOOD 
-0 0 0 0 0 I· 
aNo index values reported at concentration levels below those specified by "Alert Level" criteria. 
bAnnual primary NAAQS. 
cFor PSI index 200 ppb appears to be a more consistent breakpoint between the descriptor words 
"unhealthful" and "very unhealthful" than the 03 Alert Level of 100 ppb. 
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July 
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Sept. 
Oct. 
Nov. 
Dec. 
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Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
TABLE 1-2 
INDEX HISTORY 
1977 - 1978 - 1979 
Percent of Percent of Percent of 
Good Da::z:s Moderate Da::z:s Unhealthful Da::z:s 
1977 1978 1979 1977 1978 1979 1977 1978 1979 
3.0 4.9 4.4 5.5 3.3 4.4 .0 .0 .0 
1.9 2.2 1.2 5.5 5.5 7.2 .3 .0 .0 
.8 1.1 .4 7.1 7.1 7.6 .5 .3 .8 
.0 .2 1.6 6.0 7.1 6.8 2.2 .8 .0 
1.1 .8 1.6 4.7 6.3 7.2 2.7 1.4 .0 
.0 2.2 .8 3.8 4.9 7.6 4.4 1.4 .0 
1.6 2.4 3.2 5.5 6.3 4.8 1.4 .0 .0 
6.0 2.4 2.8 2.2 6.3 6.4 .3 .0 .0 
1.6 .2 4.8 5 . 5 6.3 2.8 1.1 1.6 .0 
1.4 .8 1.2 5.5 5.8 8.0 1.6 .3 .0 
1.6 .0 2.4 6.3 7.7 5.2 .3 .5 .0 
4.9 2.2 2.0 3.6 6.0 5.2 .0 .0 .0 
24.1 19.7 26.3 61.1 72.6 72.9 14.8* 6.3* .8* 
*Most1y due to ozone 
MONTHLY AVERAGE OF PSI VALUES AND MAXIMUM DAILY INDEX VALUES 
Average 
1977 1978 1979 
53 50 51 
69 55 67 
71 60 75 
89 76 64 
87 74 56 
94 68 67 
69 61 50 
46 65 55 
71 79 44 
73 65 57 
65 71 50 
47 53 53 
Maximum 
1977 1978 1979 
75 71 81 
244** 88 98 
113 100 106 
138 110 94 
137 137 95 
150 117 95 
146 94 83 
104 94 87 
125 133 57 
117 104 74 
125 117 60 
94 70 98 
**Unusua11y high concentration 
on TSP sample due to dust 
storm from western U. S. 
Lower Index Values for 1979 on Both Tables are Partially Due 
to the Change in the Ozone Standard. 
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Table 1-3 
INDEX SUMMARY OF U. S. CITIES 
1977 
No. of Daily PSI Values Classified As Most Frequent 
Annual Un- Very Un- Hazard- Percent Critical Pollutant 
Metropolitan No. of Average Maximum Good Moderate healthful healthful ous of Days for PS I 100 
Areas Days PSI PSI (0-50) (51-100) (101-199) (200-299) (300+) PSI 100 1st 2nd 3rd 
New York City 365 97.8 238 53 148 158 6 0 44.9 CO 
°3 
Los Angeles 340 92.3 212 14 226 91 9 0 29.4 
°3 CO N02 
Chicago 365 80.8 169 19 283 63 0 0 17.3 CO S02 
°3 
Philadelphia 274 71. 7 223 32 222 15 5 0 7.3 03 S02 CO 
San Francisco 365 48.8 103 225 139 1 0 0 0.3 CO 
Detroit 363 70.1 203 100 212 50 1 2 14.6 CO TSP 03 
(Xl 
Cleveland 365 60.6 213 96 256 12 1 0 3.6 TSP CO S02 
Boston 365 66.8 194 70 276 19 0 0 5.2 CO TSP 03 
Houston 356 61.2 387''< 145 181 24 5 1>'< 8.4 03 TSP N02 
St.Louis 360 72.8 188 46 284 30 0 0 8.3 CO 03 
Denver 363 73.8 209 71 246 40 6 0 12.8 CO 03 
Tampa 1977 362 69.5 244''< 88 220 53 1* 0 14.9 03 TSP* 
Tampa 1978 360 64.8 137 72 265 23 0 0 6.4 03 
''<due to unusually high concentration on TSP Sample 
because of dust storm from western U. S. 
The Annual Index combines the five major air pollutants and measures 
each against short and long-term standards. Data from Hillsborough 
Community College (Site 110) was used to compute index values for Carbon 
Monoxide and Nitrogen Dioxide, and data from Davis Islands (Site 63) was 
used to compute the other parameters. 
A total Index value of 3 or higher indicates that at least one Air 
Quality Standard has been exceeded. Any individual air pollutant index 
greater than "one" indicates that air pollutant standard was exceeded at 
least once. For a more complete discussion of this Index, see "1972 
Environmental Quality", U.S. Government Printing Office. 
A yearly summary of Annual Air Quality indices for Tampa for each pol-
lutant and one for total air pollution follows (Table 1-4). Figure 1-1 
graphs individual pollutant trends 1973-1979 as well as trends in Total 
Air Pollution. 
Sulphur dioxide has shown considerable improvement, partly due to in-
creased use of low sulfur fuel, some stack height increases, and pos-
sibly more favorable meteorology. Ozone improved 1974 to 1976; increas-
ed slightly during 1977; declined in 1978; and increased slightly again 
in 1979. Particulates showed considerable improvement from 1972 to 
1976 then increased during 1977, 1978 and 1979. Trends in carbon mon-
oxide and nitrogen dioxide leveled off. 
Total Air Pollution increased gradually from 1971 thru 1973; showed 
considerable improvement 1974-1976, falling to the best overall air 
quality measured during 1976; increased slightly during 1977; then fell 
again in 1978 and 1979. 
Air Pollution Advisory 
When ambient concentrations of ozone, sulfur dioxide or suspended par-
ticulates exceed the secondary standard, an air pollution advisory is 
issued for that day. Advisory procedures differ for the various pol-
lutants depending on sampling methods and frequency of operator checks. 
I. OZONE 
As of February 8, 1979, the primary National Ambient Air Quality Stan-
dard for ozone was changed from 80 ppb to 120 ppb. Now an ozone reading 
of 80 parts per billion corresponds to an index of 66 or moderate. An 
air pollution advisory is issued for Hillsborough County when ozone 
concentrations reach 120 ppb or higher for more than one hour. 
If ozone concentrations are 100 ppb for 12 hours or more, Florida IS 
Department of Environmental Regulation may issue an air pollution alert. 
Advisories will not be issued on weekends or holidays . 
values will be reflected in the daily pollution index. 
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High ozone 
Table 1-4 
ANNUAL AIR POLLUTION INDEX 
Pollutant 1973 1974 1975 1976 1977 1978 1979 
Suspended Particulates 2 . 36 2.10 1.25 0 . 95 1.53 1.54 1.87 
Sulfur Dioxide (continuous) 3 . 12 2.06 1.02 0.73 0 . 48 0.49 0.37 
t-' 
Ozone 1. 70 1. 94 1.60 1.46 1. 57 1.41 0.92** 
0 Carbon Monoxide 1.72 0.99 0.93 0.99 0.99 0.53 0.56 
Nitrogen Dioxide ~manual} *~0.44} 0.48 0.54 0.52 0.49 0 . 54 0.53 
Total Air pollution 4.62 3.69 2.51 2.19 2.50 2.27 2.26 
>\"(Estimated) 
>\"*Ozone Standard Raise From 80 to 120 ppb 
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II. PARTICULATE 
Total Suspended Particulate is measured daily at Davis Islands for the 
air pollution index. The sampler oper3tes 24 hours from noon to noon. 
If the daily hi-vol exceeds 150 ug/m , an air pollution advisory is 
issued for Hillsborough County. 
III. SULFUR DIOXIDE, CONTINUOUS 
Sulfur dioxide is measured continuously at several locations throughout 
the county. The S02 analyzer at Davis Islands is checked twice daily, 
morning and afternoon. The secondary standard for S~2 is 500 ppb for a 
3-hour average and 100 ppb for a 24-hour average. When either of the 
S02 secondary standards is violated, an air pollution advisory is is-
sued. 
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CHAPTER 2 
SOURCES OF AIR POLLUTION 
General 
Air pollution can be emitted by Point Sources or Area Sources (also 
known as Non-point Sources). Point Sources are usually specific indus-
tries from which air pollution is emitted directly via stacks or as 
fugitive dust from building openings, piles of material, or from gen-
erally dusty areas. Area Sources may be combined small Point Sources 
such as highway vehicles, small boilers, aircraft, etc., or non-
traditional sources such as gasoline filling and dispensing operations, 
highway and parking lot construction, open burning and forest fires, 
etc. 
Emissions Inventory 
The Federal government and all fifty states have adopted regulations 
designed to control the amount of air contaminants released from indus-
trial point sources. In Hillsborough County the air pollution control 
regulations are contained in Chapter 1-3 of the Rules of the Hills-
borough County Environmental Protection Commission. Section 10 of the 
Hillsborough County Environmental Protection Act (Chapter 67-1504, as 
amended) requires that operators of sources of pollution shall submit at 
the written request of the environmental director, "information relating 
to the processes and methods of manufacture; the composition and source 
of airborne effluents; rate and period of emissions; and other such 
information as the Commission may prescribe." 
In addition to the above requirements, the United States Environmental 
Protection Agency (EPA) and the Florida Department of Environmental 
Regulation (DER) require the compilation of a comprehensive "emissions 
inventory" of all major permitted sources of air pollution, and engine-
ering estimates of the amount of pollution generated by activities of an 
areawide nature (eg. transportation sources, small boilers, etc.). 
Transport and Natural Sources 
Two other general factors account for the remainder of Hillsborough 
County's air pollution. These are Transport and Nature. 
Due to the prevailing winds, fronts and other climatological phenomena, 
pollutant emissions can be carried hundreds of miles from their point of 
or1g1n. Hillsborough County receives air pollution not only from neigh-
boring counties, but, at times, from the large industrial complex along 
the Eastern Seaboard. 
Nature also contributes to the level of impurities in the air. Thous-
ands of tons of dust fallon the planet every year from the disintegra-
tion of meteors entering the earth's atmosphere. Green plants release 
hydrocarbons as by-products of their respiratory activity. A dramatic 
illustration of the effects of these "biogenic" emissions may be seen in 
the perpetual haze which has given the Great Smoky ~10untains their name. 
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Emissions from natural sources are in equilibrium with biological sys-
tems and are generally considered as "background". 
Mobile Sources 
The years since World War II have been marked by a dramatic increase in 
the use of fossil fuels to power the transportation systems of indus-
trialized countries. The release of these fuels' energy in an internal 
combustion engine also generates pollution by-products. 
Collectively, these transportation-related emitters of air pollution are 
called "mobile sources". This category includes cars, trucks, motor-
cycles, airplanes, ships, etc. 
Mobile sources emit over half of the man-made hydrocarbons in Hills-
borough County. More than twenty percent of the nitrogen dioxide and up 
to ninety-five percent of the carbon monoxide in the county's air comes 
from these sources. 
Two-thirds of the particulate emissions originate with mobile sources. 
This not only includes exhaust emissions, but also dust which becomes 
airborne due to traffic on paved and unpaved roads in the county. 
Stationary Sources 
This agency performs an annual comprehensive inventory of air pollution 
emissions from permitted facilities. Total yearly emissions of particu-
lates, fugitive dust, sulfur dioxide, oxides of nitrogen, hydrocarbons, 
carbon monoxide and lead are calculated in tons per year. The calcula-
tions are based on permit applications, source tests, field inspections 
and emission factors. The total tons per year emitted from specific 
stationary sources are listed in Table 2-1. These permitted industries 
released hundreds of thousands of tons of contaminants into the county's 
air in 1979. The tonnage breakdown according to specific pollutants is 
as follows: 
Particulates 
Fugitive Dust 
Sulfur Dioxide 
Oxides of Nitrogen 
Hydrocarbons 
Carbon Monoxide 
Lead 
TOTAL POLLUTANTS FROM 
STATIONARY SOURCES 
= 
= 
= 
= 
= 
= 
= 
= 
7,039 TPY (Tons Per Year) 
2,312 TPY 
193,174 TPY 
70,252 TPY 
2,819 TPY 
6,286 TPY 
2 TPY 
281,884 TPY 
The annual pollution emissions from regulated industries in Hillsborough 
County equalled 281,884 tons in 1979. The potential emissions without 
pollution control devices would have been 9 or 10 times greater, or 
almost 3 million tons. 
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NEDS 
ID 
1 
2 
3 
5 
6 
8 
9 
11 
12 
14 
18 
19 
20 
21 
22 
23 
24 
25 
27 
28 
29 
30 
31 
32 
33 
35 
36 
37 
38 
39 
40 
41 
42 
44 
45 
46 
48 
49 
50 
51 
53 
54 
56 
57 
59 
Table 2-1 
EMISSIONS INVENTORY 1979 
STATIONARY SOURCES OF AIR POLLUTION 
Tons/Year 
NAME 
Globe-Union Inc. 
Cast Metals Corp 
Royster 
Cen. Phos. Inc. 
Jos. Schlitz Brew. 
Gardinier Inc. 
Tpa. Waterworks 
Cone Brothers Contr. 
Cone Brothers Contr. 
Eastern Associates Term. 
General Portland 
Ralston Purina 
Fla. Steel Corp. 
Exxon Company 
Exxon Company 
M.R.1. Corporation 
IMC Corporation 
Kaiser Agr. Chem. 
Mineral Aggregates 
Nat. Gypsum 
Nitram Inc. 
Southland Foods 
Ideal Basic Ind. 
Tampa Sand - Clark 
SCL Terminal 
Citrus Products 
Univ. Cornm. Hospital 
Cargill-Nutrena Feed 
TECO-Hooker's Pt. 
TECO-Big Bend 
TECO-Gannon 
Tampa General Hospital 
Mun. Incinerator 
Robbins Manufacturer 
Thatcher Glass 
Wenczel Tile Co. 
Detsco Term. 
Tpa. Sand - Waters 
Chloride Metals 
C.F. Industries Term. 
Cone. Products 
Scrap-All 
GAF Corp 
Gulf Coast Lead 
Paktank Fla. Inc. 
PARTIC-
ULATES 
1 
1 
1 
354 
1 
458 
10 
14 
27 
42 
1,975 
4 
32 
1 
1 
1 
138 
3 
7 
30 
122 
1 
3 
7 
42 
1 
2 
12 
382 
1,236 
919 
2 
646 
5 
64 
1 
30 
2 
6 
3 
2 
2 
41 
9 
16 
15 
FUGITIVE 
DUST 
3 
1,727 
16 
232 
230 
5 
24 
SO )2 
1 
2,315 
1 
1,951 
98 
1 
1 
3,706 
8 
1 
1 
1 
1 
1 
17 
4 
36 
108 
6 
10 
1 
1 
4,662 
131,630 
45,136 
9 
267 
176 
13 
700 
2 
630 
NO Jx HC co Ph 
1 
3 1 1 
18 2 2 
12 1 1 
314 13 32 
56 1 5 
2,220 236 92 
92 
1 
55 1 8 
10 
13 1 1 
28 4 6 
484 
4 1 
1 1 3 
1 1 1 
1 
2,598 25 123 
35,732 359 1,200 
27 , 220 267 1,016 
4 1 1 
321 159 3,729 
729 2 2 
3 1 1 
6 2 1 
1 1 1 
1 
NEDS 
ID 
61 
64 
65 
68 
69 
70 
72 
73 
74 
75 
/6 
77 
78 
79 
82 
86 
87 
88 
89 
90 
92 
94 
95 
96 
97 
101 
102 
103 
105 
106 
108 
114 
115 
116 
117 
118 
123 
124 
125 
130 
131 
135 
136 
137 
141 
150 
151 
152 
155 
159 
160 
162 
163 
164 
166 
171 
185 
NAME 
Tpa.Armature \-;1<.".3. 
Del Monte Corp 
Joyner Concrete 
Fla. Iron & Metal 
S. E. Galvanizing 
Weyerhaeuser Co. 
Reynolds Metals 
Superior Fertilizer 
Tampa Stevedoring 
Borden, Inc. 
Delta Asphalt 
Iv. R. Grace and Co. 
W. R. Grace and Co. 
Amcon Concrete 
Sulphur Term. Co. 
Bay Conc.-Orient Road 
Fla. Prestressed Conc. 
V. A. Hospital 
St. Joseph Hospital 
S. E. Wire Co. 
River Gulf -Hooker's Pt. 
Agrico Chern. Co. 
Anheuser- Busch 
Ashland Chemical 
W. R. BonsaI Co. 
Brewster Phos. 
Big Four Mine 
Cargill, Inc. 
Commercial Metals 
Conc. Prod.-Hanna 
David Joseph Co. 
Greco Concrete 
Helena Chern. Co. 
Honeywell 
Huco, Inc. 
Hardaway Construction 
Phillips Petroleum 
Plant Ready Mix 
Reynolds Can Recycling 
Southern Mill Creek 
Stauffer Chemical 
U. S. F. Medical Ctr. 
Ver1ite Co. 
Animal C. C.-Hillsborough 
MacDi11 AFB 
S.1. Lime Co. 
Women's Hasp. 
Tampa Bay Crematory 
Swift Process Meats 
Florida Baptist 
Joseph Schlitz Cont. 
Brandon Comm. Hosp. 
Tampa Soap and Chemical 
Ca!'1den Grain 
Treasure Isle 
Speedling 
Plant City Ready Mix 
°
1 
Cty. 
TABLE 2-1 (Continued) 
PARTIC-
ULATES 
1 
1 
6 
1 
1 
3 
1 
1 
137 
16 
1 
1 
3 
4 
7 
2 
1 
1 
1 
2 
4 
2 
6 
67 
43 
2 
1 
3 
18 
2 
1 
H 
1 
2 
1 
1 
1 
1 
2 
1 
4 
1 
1 
1 
2 
1 
1 
1 
1 
3 
1 
3 
1 
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FUGITIVE 
DUST 
2 
70 
3 
S02 
1 
1 
21 
355 
17 
48 
1 
1 
2 
1,038 
156 
1 
1 
2 
5 
16 
1 
12 
NO 'y J CO Ph 
11 1 1 
2 1 1 
9 1 
1,026 
74 6 7 
13 1 1 
23 1 2 
4 1 1 
1 1 1 
32 1 2 
5 
255 4 21 
75 1 6 
1 
1 1 
1 1 
664 
1 1 1 
1 1 1 
2 1 1 
8 1 1 
8 18 1 
4 1 1 
1 
Industrial Emissions According to Pollutant 
Particulates and Fugitive Dust: 
The largest single emitter of particulates was Tampa Electric 
Company (TECO). TECO's three electric generating stations account-
ed for over 92 percent of industrial emissions for all pollutants 
(290,848 TPY out of 313,835 TPY). 
Other major particulate sources included phosphate processing and 
shipping, portland cement manufacture, municipal incineration and 
glass-making. 
Major changes in the calculated annual emissions of particulates 
occurred among several area industries, as shown in Table 2-2. 
Sulfur Dioxide (S02): 
The emissions of S02 from Hillsborough County's permitted industries 
totalled 193,174 tons during 1979. This compares with 224,020 tons in 
1978 (a decrease of 16 percent). Tampa Electric Copmany's fossil fuel 
powered generators produced most of the county's S02 emissions. The 
reduction in S02 during 1979 resulted, in part, from a reduction of 
operation time of units buring high sulphur coal. 
A listing of area industrial facilities which had significant changes in 
S02 emissions during 1979 is contained in Table 2-3. 
Although 1979 saw a 30,846 ton reduction in SO emissions in Hills-
borough County, this trend may be reversed, at ~east over the short-
term. Worldwide fossil-fuel reserves and refinery capacity are limiting 
the amount of low-sulfur oil being produced and the current trend toward 
energy independence is increasing the amount of coal being used in 
combustion processes. 
Also, the use of natural gas by breweries, glass manufacturers and small 
commercial/industrial boilers will be reduced due to increased price and 
restricted availability. These combustion sources may have to rely on 
higher-sulfur fuel oil to meet future energy needs. 
Oxides of Nitrogen: 
Oxides of nitrogen (NO ) are formed during high-temperature combustion 
of any burnable materi11. The earth's atmosphere is nearly 80% ele-
mental nitrogen (N2). This gas does not normally combine with oxygen at 
standard temperature and pressure; however, the rapid, high-temperature 
oxidation which occurs in furnaces, boilers, motor vehicle engines, 
kilns and other enclosed processes, causes chemical reactions to form 
"oxides of nitrogen". 
Tampa Electric Company was responsible for over 93% of the NO emitted 
from stationary sources in Hillsborough County during 1979. SiBce large 
17 
FACILITY 
Gardinier 
General Portland 
Florida Steel 
Nitram Inc. 
SCL Terminal 
TECO-Big Bend 
TECO-Hooker's Pt. 
TECO-Gannon 
Tampa Incinerator 
Thatcher Glass 
Borden Inc. 
Brewster Phosphate 
Big Four Mine 
(Borden) 
Table 2-2 
SOURCES OF PARTICULATE (DUST) 
1978 
TOTAL PARTICULATE 
EMISSIONS (TPY)* 
2,185 
2,207 
262 
122 
66 
1,236 
382 
919 
646 
64 
207 
67 
43 
1979 
TOTAL PARTICULATE 
EMISSIONS (TPY)* 
2,675 
3,358 
532 
122 
58 
2,521 
278 
832 
646 
89 
164 
126 
54 
Seaboard Coast Line Terminal 66 58 
C.F. Industries 357 
* Includes Point Sources and Estimated Fugitive 
Particulate Emissions 
TPY Tons per Year 
18 
132 
FACILITY 
TECO-Rooker's Pt. 
TECO-Gannon 
TECO-Big Bend 
General Portland 
National Gypsum 
Thatcher Glass 
Chloride Metals 
Gulf Coast Lead 
Borden Inc. 
Nitram 
Brewster Phosphate 
Big Four Mine 
(3o ":" den) 
Municipal Incinerator 
C.F. Industries 
Table 2-3 
SOURCES OF SULFUR DIOXIDE (S02) 
1978 
S02 
EMISSIONS (TPY)* 
4,461 
165,924 
40,080 
5,161 
25 
176 
700 
525 
361 
108 
257 
112 
267 
3,654 
* As Tons per Year (TPY) 
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1979 
S02 
EMISSIONS {TPY)* 
4,662 
45,136 
l31,630 
3,706 
36 
176 
700 
630 
355 
108 
1,038 
1 
267 
2,315 
amounts were generated by mobile sources, TECO's percentage of the 
overall total was on the order of 70-75%. 
Other major contributors to the annual tonnage of NO emitted into 
Hillsborough's atmosphere included phosphate drying a~d processing, 
portland cement manufacture, glass-making, incineration and breweries. 
Table 2-4 shows the specific industrial sources of nitrogen oxides which 
have had significant changes in mass emissions since 1978. 
Total NO industrial emissions increased during 1979 by 2,215 tons, from 
68 , 037 TPY to 70,252 TPY. 
Hydrocarbons: 
The majority of man-made hydrocarbon emissions comes from motor vehicles 
and other mobile sources accounting for approximately 50-60% of the 
total annual tonnage. 
The remainder of hydrocarbons (HC) are emitted from sources using car-
bon-containing fuels, petroleum storage facilities, can manufacturers, 
surface-coating operations and incineration. 
The largest industrial source of hydrocarbons is Reynolds Metals Comp-
any's can plant. Petroleum storage and transfer operations comprise the 
largest category of hydrocarbon sources. 
Carbon Monoxide: 
The 1979 emission inventory indicated a total of 6,286 tons of carbon 
monoxide (CO) were emitted by industrial sources into the atmosphere of 
Hillsborough County. Based on assumptions made in previous years, it 
has been estimated that emissions of CO from mobile sources (cars, 
trucks, etc.) comprise 90-95% of the total annual tonnage. 
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FACILITY 
C.F. Industries 
Gardinier, Inc. 
General Portland 
Florida Steel 
IMC Corporation 
Nitrarn Inc. 
TEeO-Hooker's Pt. 
TEeO-Gannon 
TEeO-Big Bend 
Borden Inc. 
Brewster Phosphate 
Big Four Mine 
(Borden) 
Thatcher Glass 
Municipal Incinerator 
Table 2-4 
SOURCES OF OXIDES OF NITROGEN (NOx ) 
1978 N02 
EMISSIONS* 
24 
234 
2,018 
87 
11 
584 
2,637 
23,398 
37,295 
76 
266 
61 
729 
321 
* As Tons per Year (TPY) 
21 
1979 N02 
EMISSIONS* 
18 
314 
2,020 
92 
55 
484 
2,598 
27,220 
35,732 
74 
255 
75 
729 
321 
CHAPTER 3 
PARTICULATES 
General 
Particulates are minute pieces of solids or liquids dispersed in the 
air. Nature provides particulate matter such as bacteria, soil and 
meteoritic dust, spores, pollen, volcanic ash and salt. To this natural 
background man adds f1yash, smoke, iron oxide, cement and countless 
other materials which are produced by combustion, escape from factories, 
or are made airborne by traffic or man's activities. 
Particulates of major concern as air pollution range in size from 0.005 
microns to 250 microns in diameter (a micron is one-millionth of a 
meter; the size of the period at the end of this sentence is about 1000 
microns). Particles of this size range stay in the air anywhere from a 
few seconds to several months. Gravitational settling is probably the 
main mechanism by which particles are removed from the air but unfortun-
ately these particles fall or impinge on buildings, trees, people, cars 
and other obj ects. Rain also removes particles but this effect is 
negligible at diameters of less than 2 microns. 
Effects 
Particulates constitute a large fraction of the pollutants in the air 
and are often the most hazardous to health and welfare. Respiratory 
problems, burning and irritated eyes, and dermatological conditions are 
the most common health effects of airborne particulates. Particulates 
also constitute a nuisance when they settle out as dust or dirt on cars, 
houses and other buildings. 
Standards 
There are two standards governing the amount of Total Suspended Particu-
lates in the air--primary and secondary . The primary (or Federal) 
standards were designed to protect human health; while the secondary (or 
Florida) standards were developed to protect welfare (materials, vegeta-
tion, etc.). 
The primary standard requires that th§ annual geometric mean for each 
sampling location not e'§ceed 75 ug/m and that the 24-hour maximum 
concentration of 260 ug/m not be exceeded more than once a year. 
The secondary standard requires that t~e annual geometric mean for each 
sampling location I1§>t exceed 60 ug/m and that the 24-hour maximum 
standard of 150 ug/m not be exceeded more than once a year. 
Sampling 
To determine the extent of particulate air pollution in Hillsborough 
County, the Hillsborough County Environmental Protection Commission 
measured Total Suspended Particulates, Sulfates, Lead, Pollen, and 
Dustfall. 
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Total Suspended Particulates 
Total Suspended Particulates in the air were measured with High Volume 
Air Samplers (Hi-vols). Hi-vols perform somewhat like vacuum cleaners . 
Air is drawn through a pre-weighed glass-fiber filter at a known rate 
for 24 hours, after which the filter is re-weighed. The increased 
weight is ~e to particulates and is expressed in micrograms per cubic 
meter (ug/m ) of air filtered per day. 
Hi-vols were operated at 35 sites in or near Hillsborough County during 
1979 to collect suspended particulates. Fifteen of these sites were 
operated by the Environmental Protection Commission. A map of all 
sampling locations is shown at the end of the Air Section of this 
report. For statistical purposes the EPA random 6-day sampling schedule 
including weekends was used to approximate daily sampling. 
Data - Total Suspended Particulates 
The 24-hour primary standard for Total Suspended Particulates was not 
violated in Hillsborough County during 1979; however, the annual stand-
ard was exceeded at station 1192 (intersection of SR 60 and US 41), 
station 1163 (Central Davis Island), and station 11115 (Hookers' Point). 
The 24-hour secondary standard was exceeded at station #63 (Davis Is-
lands) five times and at station 11115 (Hookers' Point) three times. 
Three other stations (82,~3 and 117) each had one 24-hour concentra-
tion greater than 150 ug/m. The annual standard was surpassed at three 
locations during 1979. 
Table 3-1 is a complete summary of Total Suspended Particulates data for 
1979. Figure 3-1 represents contour mapping (using a computer program 
called SYMAP) of the average suspended particulate levels in Hills-
borough County. The eastern half of urban Tampa and the east industrial 
park area experienced the highest average levels during 1979. The 
exteme southeastern end of the county also showed significantly higher 
particulate levels reflecting the increased phosphate mining activity in 
that area. 
Duplicate special mapping for 1979 average particulates better demon-
strates the location of peak pollution levels (Fig. 3-2). This contour-
ing was accomplished by means of the SYMVU Computer Program. General 
background levels are depicted by the height of the base, upon which the 
source-caused pollution is superimposed in the shape of hills, peaks and 
valleys. 
Trends - Total Suspended Particulates 
Particulate sampling has been on-going extensively in Hillsborough 
County since at least 1970. Some sampling station locations have been 
moved slightly, entailing a change in station number, but the data from 
nearby stations are basically interchangeable (for example: Stations 1 
and 81 are only a few blocks separated; as are Stations 6 and 82; or 2 
and 103). 
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'I :.: :. I I ' 1 - L 
1979 TOTAL SUSPENDED PARTICULATES HI-VOL SAMPLER 
MICROGRAHS/CU.METER/DAY 24-JIOUR AVERAGE 
NO. DAYS 
STAT i/oF GEO 95% CONF. INT. STAND EXCEEDED PERCENT LESS THAN STATED VALUE 
NO OBS AVG LOlolER UPPER GEO DEV MAXI MAX2 PRI SEC MIN 10% 30% 507- 70 % 90% 
--------------------------------------------------------------------------------------------------------
1 59 73.86* 68.4 79.6 1. 372 139.0 134.0 38.0 50.0 63.0 73.0 90.0 114.0 
5 59 41. 25 38.1 44.5 1. 385 75.0 70.0 24.0 26.0 34.0 41.0 43.0 68.0 
7 54 43.47 40.1 47.0 1. 374 88.0 82.0 24.0 28.0 36.0 43.0 51. 0 67.0 
8 44x 47.73 43.4 52.4 1. 394 118.0 94.0 25.0 31.0 40.0 47.0 58.0 72.0 
9 56 38.73 35.9 41.7 1. 349 71.0 66.0 18.0 28.0 33.0 38.0 45.0 61.0 
15 52 54.37 50.1 58.9 1. 365 116.0 95.0 27.0 36.0 45.0 55.0 64.0 73.0 
31 48 53.29 43.8 64.7 2.048 288.8** 254.2* 1 4 12.6 24.7 33.8 44.8 77.7 155.4 
50 55 42.70 39.1 46.6 1. 422 95.0 85.0 18.0 29.0 34.0 42.0 51.0 69.0 
54 58 49.86 44.9 55.2 1. 530 110.0 101. 0 18.0 29.0 39.0 47.0 64.0 94.0 
58 37 52.67 47.0 58.9 1.430 96.0 86.0 22.0 32.0 44.0 58.0 70.0 75.0 
63 113 76.90** 72.1 81.9 1. 504 192.0* 17 3.0* 5 29.0 44.0 62.0 80.0 95.0 132.0 
82 105 68.89* 64.3 73.7 1.514 236.0* 150.0 1 30.0 43.0 52.0 69.0 90.0 118.0 
85 44 72.42* 64.6 81.0 1.485 141.0 141. 0 30.0 45.0 53.0 71. 0 84.0 125.0 
86 46 60.77* 55.0 67.0 1. 42 3 121. 0 108.0 25.0 39.0 50.0 60.0 74.0 103.0 
89 34 37.73 32.9 43.1 1. 497 86.0 83.0 16.0 24.0 30.0 36.0 46.0 61. 0 
92 60 85.11** 79.1 91.5 1. 359 150.0 148.0 41.0 57.0 73.0 86.0 101.0 120.0 
N 93 58 52. 08 47.9 56.5 1.406 108.0 104.0 29.0 32.0 43.0 51.0 65.0 80.0 
.j:-
103 85 73.64* 69.4 78.0 1. 359 163.0* 147.0 1 38.0 49.0 62.0 73.0 86.0 112.0 
115 83 75.66** 70.3 81. 3 1. 461 224.0* 162.0'" 3 32.0 43.0 61. 0 77.0 93.0 118.0 
116 56 33.66 35.5 42.0 1.401 97.0 67.0 14.0 27.0 34.0 39.0 47.0 56.0 
117 57 58.59 52.8 64.9 1.521 161.0* 124.0 1 24.0 35.0 44.0 62.0 76.0 98.0 
302 56 50.49 42.9 59.3 1. 922 109.0 1011.0 4.0 29.0 45.0 55.0 74.0 93.0 
303 56 58.15 53.3 63.3 1.416 110.0 107.0 16.0 38.0 48.0 60.0 72.0 91.0 
304 55 52.90 47.2 59.2 1. 571 245.0* 121. 0 1 13.0 34.0 42.0 51.0 63.0 100.0 
305 56 48.44 45.2 51. 8 1.320 98.0 89.0 25.0 33.0 43.0 47.0 52.0 71.0 
306 55 51.57 48.1 55.2 1. 315 93.0 84.0 19.0 39.0 45.0 51.0 61.0 75.0 
701 58 43.80 40.3 47.5 1. 411 106.0 98.0 24.0 27.0 36.0 45.0 53.0 65.0 
702 61 42.21 38.2 46.5 1. 517 99.0 93.0 13.0 25.0 34.0 42.0 51.0 67.0 
703 60 49.82 45.3 54.7 1.490 119.0 104.0 25.0 29.0 38.0 50.0 61.0 83.0 
307 34x 54.24 45.0 65.3 1. 752 118.0 104.0 8.0 24.0 49.0 57.0 77.0 90.0 
812 41 41. 02 37.0 45.4 1. 412 80.0 77.0 22.0 27.0 33.0 41. 0 47.0 68.0 
817 35 41. 56 36.4 47.4 1. 49 7 76.0 70.0 15.0 24.0 35.0 48.0 51.0 67.0 
911 58 76.74** 66.9 87.9 1. 757 456.0** 324.0** 2 4 27.0 38.0 57.0 76.0 96.0 155.0 
912 56 52.35 47.4 57.7 1.492 122.0 113.0 19.0 31.0 43.0 51. 0 62.0 90.0 
913 60 42.22 38.7 46.0 1. 441 123.0 86.0 17.0 26.0 35.0 43.0 51.0 62.0 
x INSUFFICIENT DATA ** PRIMARY EXCEEDED * SECONDARY EXCEEDED 
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Figure 3-2 
HILLSBOROUGH COUNTY 
1979 SUSPENDED PARTICULATES 
GEOMETRIC MEAN(UG/CU.M./DAY) 
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Table 3-2 is a summary of historical particulate data for the dirtier 
locations sampled in Hillsborough County where at least 4 or 5 years' 
record was available. Included in this table is one background location 
(Station 7, Brandon). 
The long-term particulate trend can be depicted most clearly when quar-
terly averages of particulate levels for the five dirtiest sampled 
locations are merged to obtain an index of Hillsborough County's worst 
particulate air quality (Fig. 3-3). Worst air quality for particulates 
improved from 1971 through 1972, leveled off from 1973 through 1974, 
improved again from 1975 through 1976, worsened during 1977 and 1978 and 
began to level off and improve slightly in 1979. 
Particulate Geometric Means for the years 1972-1979 are presented (Table 
3-3) for 23 sampling locations in Hillsborough County for possible trend 
determination, where sufficient data was available. 
Sulfates 
A portion of the suspended particulate matter collected on high volume 
filter paper consists of sulfates, present either as soluble ions or 
insoluble salts. The primary route of sulfate formation in the atmos-
phere remains somewhat obscure but it appears that S02 undergoes a 
series of reactions with NO, °2 , and reactive hydrocarbons to form H2S04 . 
Sulfate particles caused a great deal of concern in 1974 and 1975 when 
epidemiological studies in several U.S. cities suggested that high daily 
levels of sulfate were associated with acute and chronic respiratory 
diseases and could result in adverse health effects in children and 
adults. As a result of recent toxicological and chemical evidence, the 
health effects of sulfates at ambient levels are considered less signi-
ficant and EPA will probably not set a primary standard for sulfates. A 
secondary sulfate standard based on visibility degradation and/or pre-
cipitation acidity may be forthcoming as other recent EPA studies have 
indicated that sulfates may be the principal cause for air pollution-
related visibility reduction and of precipitation pH decreases. Another 
important research study concludes that sulfuric acid emissions from 
automobiles equipped with catalytic converters contribute negligible 
amounts of sulfates to the observed ambient sulfate concentrations . 
Sulfate monitoring in Hillsborough County began in 1976 and has continu-
ed to the present. Sixteen different locations have been monitored for 
sulfates over the past three years; however, only five of these sites 
have three or more years of uninterrupted data. Data from Stations #8 
(Plant City), #9 (Ruskin), #63 (Davis Island), #92 (Adamo Drive and 50th 
Street) and #93 (Union Hall and Highway 41) were compared. 
In 19773 the combined average yearly value for all five sites was 7 . ~ 
ugS04/m. In 1978 and 1979 the averages were 8.7 and 9.3 ugS04/m 
respectively. Data from emission inventories suggests that sulfates 
should be declining gradually over the three year period; however, the 
combined yearly averages for the five stations indicate an upward trend. 
Sulfates appear to make up approximately 10% of the total suspended 
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STANDARDS: Federal 
ANNUAL GEOM o MEAN 75 
MAXIMUM 24-HOURS 260 
STA. 
NO. LOCATION YEAR 
1 Health Department 1979 
1978 
1977 
1976 
1975 
1974 
7 Brandon 1979 
1978 
1977 
1976 
1975 
1974 
1973 
15 Palma Ceia 1979 
1978 
1977 
1976 
1975 
1974 
1973 
63 Central Davis 1979 
Island 1978 
1977 
1976 
1975 
1974 
1973 
82 Orient Road 1979 
1978 
1977 
1976 
1975 
1974 
1973 
92 Hwys 41 & 60 1979 
1978 
1977 
1976 
1975 
1974 
1973 
Table 3-2 
SUSPENDED PARTICULATES 
(MICROGRAMS/CUBIC METER) 
24-HR HIGH VOLUME S~R 
1973-1979 
Florida 
60 
150 
% OF GEOM o HIGHEST READINGS 
YEAR MEAN 24-HOURS 
16 74* 139 134 
17 70* 150 108 
12 66* 123 116 
8 58 99 86 
10 58 119 112 
5 70* 100 99 
15 44 88 82 
16 40 87 71 
12 42 110 104 
15 40 88 73 
16 45 93 92 
17 46 103 84 
16 45 214 120 
14 54 110 101 
16 51 79 74 
14 46 82 77 
16 53 98 96 
13 56 128 93 
16 60* 103 93 
15 68* 265 208 
31 77* 192* 173* 
94 68* 223* 168* 
90 62* 245 171* 170* 165* 162* 154* 
55 57 126 124 
14 75* 140 135 
18 84** 197 187* 168* 162* 
155* 168* 162* 
13 86** 227 216* 189* 166* 163* 154* 
29 69* 236* 150* 
32 65* 156* 135 
12 52 131 125 
14 63* 115 107 
16 63* 129 111 
15 82** 277 232* 202* 197* 170* 
16 69* 285 160* 151* 
16 85* 150 148 
17 77* 140 124 
15 67* 110 109 
15 69* 116 111 
14 72* 118 115 
17 81** 156 147 
16 56 97 91 
TREND 
Improving then 
Deteriorating 
Improving 
Very 
Slightly 
Improving then 
Deteriorating 
Improving then 
Deteriorating 
Improving then 
Deteriorating 
Improving then 
Deteriorating 
* EXCEEDED FLORIDA STANDARDS 
** EXCEEDED FEDERAL STANDARDS 
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Sta. 
No. 
1 
5 
7 
8 
9 
15 
29 
47 
50 
51 
54 
55 
58 
63 
82 
85 
86 
88 
89 
92 
93 
103 
807 
Location 
Downtown Tampa 
Temple Terrace 
Brandon 
Plant City 
Ruskin 
Palma Ceia 
MacDill 
Keystone Park 
Sun City Center 
Int'l Airport 
County Barn-Hwy 672 
Progress Village 
TECO-Gannon 
Central Davis lsI. 
Tc.ble 3-3 
SUSPENDED PARTICULATES - HI-VOL 
GEOMETRIC MEANS 1972-1979 
(Micrograms/Cu. M/Day) 
1972 1973 1974 1975 
71 -- 69 59 
50 37 40 39 
49 45 46 45 
53 49 51 49 
40 37 34 40 
62 68 60 56 
56 46 43 39 
34 31 27 33 
35 29 37 33 
55 48 54 49 
44 38 41 38 
43 38 43 37 
-- -- -- 47 
102 86 84 75 
County Barn-Orient Rd 70 69 82 63 
N. Davis Islands 92 80 71 76 
Hwy 41 & S. 22 St. 82 71 69 58 
Apollo Beach 54 40 36 42 
Fort Lonesome 37 42 29 39 
Hwys 4lS & 60 64 56 80 72 
Hwy 4lS 55 41 45 43 
S. 22nd St. 70 68 78 68 
S. Davis Islands 71 58 50 55 
30 
1976 1977 1978 1979 
59 60 70 74 
37 29 37 41 
40 42 40 44 
47 43 48 48 
38 31 36 39 
53 46 51 54 
36 35 -- --
32 26 -- --
31 32 38 43 
46 41 -- --
38 38 44 50 
39 34 -- --
50 50 49 53 
57 62 68 77 
63 52 65 69 
69 64 59 72 
65 57 55 61 
41 37 39 --
34 25 31 38 
69 67 77 85 
40 33 54 52 
68 67 69 74 
58 53 52 54 
particulate matter in the atmosphere. It is difficult to assign ambient 
sulfate levels to sources from within the county. Recent evidence 
suggests ambient sulfate levels are a combination of both distant and 
local sources. 
Figure 3~4 shows the SYMAP representation of the sulfate concentrations 
over the county for 1979 and Table 3-4 lists the observed average sul-
fate data for years 1977, 1978, and 1979. The greatest concentration of 
sulfates appears in the Tampa urban and east industrial park areas. The 
areas surrounding Tampa and following the coastline south of Tampa 
reflect the next highest concentration range. 
Lead 
Since 1970, six federal agencies acting under eight separate laws have 
developed control regulations or screening programs designed to protect 
the public from the hazards of lead. In spite of all these efforts a 
recent report published by the National Academy of Sciences stated that 
"Every member of the general population of the U. S. is exposed to ele-
vated levels of lead in air, drinking water, and foods." 
Today, United States industry uses 1.3 million tons of lead annually to 
make such products as batteries, pigments, solders, pottery, and the 
anti-knock compounds added to gasolines. The smelting and refining of 
lead and the burning of leaded gasoline in our automobiles send more 
than 600,000 tons of lead into the atmosphere to be inhaled or ingested 
by the U. S. population after settling onto food corps and water sup-
plies. More than 90% of airborne lead comes from automotive exhausts 
and is due to the use of tetraethyl lead in gasoline to prevent engine 
knock. Local sources contributing to airborne lead levels include scrap 
metal companies, steel foundries and battery manufacturers. 
There are many sdurces of human exposure to lead in addition to airborne 
lead sources--Iead from paint and inks, pesticides, water supplies, and 
fresh and processed foods. Lead enters the body through inhalation or 
ingestion with consequent absorption into the bloodstream and distri-
bution to a11 body tissues. Although lead accumulating in the body 
throughout life is, to a large extent, immobilized in the bone, three 
systems within the body seem to be the most sensitive to lead inter-
ference--the blood-forming system, the nervous system, and the renal 
system. Young children are the most critica11y sensitive to lead be-
cause hematological and neurological effects in children are shown to 
occur at lower lead levels than adults and because children have a 
greater risk of exposure to lead in dust and soil from normal hand-to-
mouth activity. 
EPA's initial approach to control lead in air was to limit the lead 
emissions from automobiles. In January of 1972, EPA proposed regula-
tions for the phase down of lead in gasoline. The regulations were 
promulgated in 1973 and put into effect in 1976. As of January 1, 1978 
refiners were to adjust the average lead content of their total gasoline 
output (both leaded and unleaded) down to 0.8 grams per ga11on. By 
October, 1979, the final standard of 0.5 grams of lead per ga110n of 
gasoline was to go into effect. However, because of the presumed gaso-
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'I' c.. bl e 3-4 
1979 SrLFATES 
1\ I-VOL TVR B I OHIETR 1 C 24 -HOUR AVERAGE 
95% CONF. INT. STAND 
LOWER UPPER DEV HAX1 
110. DAYS 
EXCEEDED 
HAY.2 PRI SEC 
PERCENT LESS TIIAN STATED VALliE 
MIN 10 % 30 % 50% 70 ~ 90 % 
--------------------------------------------------------------------------------------------------------
1 29 10.13 e.9 11. 2 3.17 6 17. G IG.9 3.6 6.2 g.9 10.1 11.5 16.:.! 
8 25x 6.58 5.H 7.3 1. 84 2 10.4 10.0 4.1 4.5 5.5 6.1 7.4 9.7 
9 30 8.40 7.2 9.5 3.27P 19.5 13.2 3.8 4.5 6.4 8. 7 9.3 12.2 
63 30 12. 26 10.3 14.1 5.210 25.7 2/, .3 5.1 5.7 8.7 10.8 14.2 Ie.4 
82 30 8.65 7.6 9.6 2.724 15.2 14.5 2.1 5.3 7. 3 8.3 10.0 11.2 
92 30 10.06 8.8 11. 2 3.33/1 16.5 1l, • 9 1.7 5.5 8.5 10.1 ](l.8 14.3 
93 29 8.99 7.9 10.0 2.864 14.8 14.2 3.5 4.7 7.6 t:l.0 1 a. 3 13.6 
115 . 29 11. 66 10.1 13 .1 4.155 2? .6 21. 8 5.R 7.R ~.4 10.4 12.3 21. £, 
197~ SllLFATES 
III-VOL TURBIDIlIETRIC ZiI-1I0rR AVERAGE 
NO. nAYS 
STAT f!OF ARITH 951: CONF. INT. STAND EXCEEDED PERCENT LESS THAN STATED VALUE 
NO OBS AVG T,OHER UPPER Drv HAX1 NftX2 PRI SEC }IlN 10 ~~ :'HH 50 % 70 ~; 90 % 
--------------------------------------------------------------------------------------------------------
1 30 10.28 8.9 11.5 3.618 23. 7 19.6 5.4 6.9 S.l 9.8 10.9 12.1 
8 32 7.39 6.7 8.0 1. 910 11.1 10.6 3.0 5.5 6.1 7.1 8. I, 9.8 
9 31 7.24 6.3 8.1 2.502 13.6 12.4 3.3 4.2 5.9 7.0 8.1 10.7 
63 32 10.17 8.9 11. 3 3.487 17.7 17.6 5.1 6.5 7.5 9.3 11. 6 14.5 
82 31 8.78 7.8 9.6 2.586 14.5 13.4 3.7 5.5 7.3 9.0 9.9 12.1 
92 32 9.57 8.5 10.5 2.987 17.7 14.9 5.1 5.6 8.2 R.8 10.7 13.4 
93 32 9.14 8.1 10.1 2.885 17 .6 14.2 4.1 5.7 7.4 8.8 10.3 13.2 
115 13x 11. 2 4 8.9 13.5 3.9·20 22.6 13.3 6.2 7.8 9.3 10.7 12.3 13.3 
1977 SULFATES 
HI-VOL TURBIDHIETRIC 24-HOUR AVERAGE 
NO. DAYS 
STAT l'OF ARITH 95% CONF. INT. STAND EXCEEDED PERCENT tESS THAN STATED VALUE 
NO OBS AVG LOWER UPPER DEV MAXI MAX2 PRI SEC HIN 10 ~r. 30 ~~ 50 ~.: 70% 90% 
--------------------------------------------------------------------------------------------------------
7 29 7.36 5.9 8.8 3.996 17.5 16.2 0.6 0.8 5.5 7.0 9.5 12.5 
R 31 6.76 5.6 7.9 3.293 15.5 14.7 0.5 3.5 5.7 6.6 7.9 9.5 
9 29 5.93 4.7 7.0 3.17 2 15.0 10.6 0.3 0.6 4.6 6.1 7.0 10.0 
15 31 8.72 7.1 10.2 1,.383 22.8 17.9 0.7 5.1 6.6 8.7 9.6 13.3 
29 29 7.94 6.4 9.4 4.177 20.7 18.6 0.5 4.2 6.1 8.0 8.9 12.1 
47 31 6.13 5.1 7.1 2.806 12. 2 12.0 0.5 3.1 4.8 6.3 7.3 10.1 
51 33 7.32 6.0 8.5 3.698 H.B 14.4 0.6 4.0 5.8 7.2 8.3 12.4 
54 31 7.91 6.5 9.3 3.996 17.8 16.8 0.3 4.7 6.4 7.4 8.3 13 .6 
63 72 9.72 8.4 10.9 5.935 27.7 27. 3 0.6 4.5 6.4 R.1 11.3 17.5 
81 6x 6.67 5.5 7.8 1.107 8.3 7.1 5.2 5.2 5.7 6.6 7.1 9.3 
n 54 8.70 7.7 9.6 3.855 18.3 17.9 0.6 5.6 7.0 R.8 10.1 12.9 
93 55 6.79 5.8 7.7 3.748 19.2 15.9 0.5 2.5 5.2 6.8 8.0 11.7 
x INSUFFICIENT DATA ** PRIMARY EXCEEDED * SECONDARY EXCEEDED 
line shortage during 1979, EPA relaxed its lead phase-down and pushed 
back the 0.5 grams of lead per gallon standard to October, 1980. At 
present EPA estimates that its lead phase-down program and ambient lead 
program were responsible for a reduction of 26% in airborne lead levels 
from 1970-1977. The amount of lead scheduled for gasoline sales declin-
ed by 30% during that same time period. 
In 1975, suit was brought against EPA by the National Resources Defense 
Council (NRDC) and others to list lead as a pollutant for which air 
quality criteria would be developed and a National Ambient Air Quality 
Standard be established. After losing the NRDC suit, EPA listed lead in 
March of 1976 and began to develop air quality criteria and the stand-
ard. The proposed rules for lead were published in the Federal Register 
in December of 1977 and the lead standard was set at 1.5 micrograms per 
cubic meter of air, to be figured on a monthly average. On October 5, 
1978, EPA issued the final national ambient air quality standard, set-
ting lead at 1.5 micrograms per cubic meter to be figured on a quarterly 
average. Under the final standard, the states must submit compliance 
plans to EPA by June, 1979 and must meet the ambient air standard by 
1982. 
High volume TSP filters from Station 1 were analyzed by EPA. Maximum 
lead levels from 1968 to 1978 are presented in Table 3-5. 
In July of 1975, Hillsborough County Environmental Protection Commission 
ran eighteen high volume filters from eighteen different stations for 
metal content, including lead levels. This analysis served as a guide 
in locating areas with potentially high levels of airborne lead. Of the 
stations sampled in 1975, five stations were discontinued prior to 
January, 1978. The original data for the remaining stations is present-
ed in Table 3-6. 
The proposed lead standard of 1977 set the ambient air level at 1.5 
micrograms per cubic meter, the value obtained as a monthly average and 
specified 24-hour samplings at six day intervals. Since the standard 
was only an interim one, Hillsborough County Environmental Protection 
Commission decided to sample at twelve-day intervals and utilize its 
stations set aside for hi-vol sulfate analysis. The stations chosen in 
Hillsborough County Enviornmental Protection Commission's first ambient 
lead monitoring system included areas of relatively low lead, areas with 
a suspected lead problem due to both industrial and automotive sources, 
and the Health Department Building which had historical data from EPA. 
Ambient lead analysis began with the first run in January, 1978, and 
continued at twelve-day intervals until the end of the year. The ana-
lytical method employed by EPC consisted of a hot nitric acid extraction 
of ambient air suspended particulate matter collected on a glass-fiber 
filter paper. Acid extraction solubilized the lead which was then 
analyzed by atomic absorption spectrometry. 
The 1979 Lead Monitoring Network was basically a continuation of the 
1978 program, still sampling at twelve day intervals for the most part. 
The hi-vol sample from the Health Department station was analyzed at 6 
day intervals and if the 12 day sampling from one of the other stations 
approached the EPC limit, it was analyzed on a 6 day interval. 
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Table 3-5 
MAXIMUM LEAD LEVELS IN TAMPA 
(EPA ANALYZED) 
YEAR MAX. LEAD LEVELS Cug/m3) 
1968 3.60 
1969 2.00 
1970 1.63 
1971 1.95 
1972 1.10 
1973 0.98 
1974 0.86 
1975 
--
1976 --
1977 2.52 
1978 (EPC Value) 10.00 
Table 3-6 
1975-LEAD IN SUSPENDED PARTICULATES 
(EPC ANALYZED) 
Station ~ }lgPb/m3 Station Date pgPb/m3 
1 7-11 0.95 54 7-05 0.21 
5 7-05 0.46 63 7-11 0.22 
7 7-05 0.42 82 7-05 0.65 
8 7-05 0.47 92 7-05 1.57 
9 7-05 0.23 93 7-05 0.47 
15 7-05 0.18 103 7-05 0.27 
50 7-05 0.08 
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The data generated by the Hillsborough County Environmental Protection 
Commission has been tabulated and is presented here as both quarterly 
average lead levels and the annual average for each station during 1978 
and 1979 in Hillsborough County Environmental Protection Commission's 
airborne lead monitoring network. (Table 3-7). 
Based on EPA's final lead standard of 1978, the quarterly average of 1.5 
micrograms per cubic meter was exceeded at station #92 (intersection ~f 
60 and 41) during the first quarter of 1979 with a value of 1.6fg/m . 
The highest single values recorded during 1979 we.fe 4.0 ug/m from 
station #82 (county garge on Orient Rd.~ and 3.9 ug/m from station #92. 
The highest annual average was 1.4 ug/m from station #92. 
The 1979 lead analysis performed by EPC was only its second full year of 
analytical data, but certain conclusions can be drawn. Station 92 
(Highways 60 and 41) poses a definite lead problem and reflects airborne 
lead levels due primarily to automobile emissions. Plant City and 
Ruskin registered the lowest le~els in the co~ty, registering a single 
maximum lead level of 0.8 ug/m and 0.7 ug/m respectively. Although 
industry does contribute to Tampa's ambient lead level, the majority of 
Tampa's airborne lead probably comes from automobile exhausts. 
Annual averages from lead sampling stations were mapped by SYMAP for 
1979 (Figure 3-5). The SYMAP indicates the highest lead levels were 
found in the east Tampa industrial park area. 
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Table 3-7 
LEAD IN TarAL SUSPENDED PARTICULATE MATTER 
Quarterly Average in Micrograms/Cubic Meter (pg/m3) 
1978 
Annual Average 
QUARTER: I II III IV (pg/m3/quarter) 
STATION 1F 
Health Department 1 0.6 0.6 2.0* 0.9 1.0 
Plant City 8 0.1 0.2 0.3 0.3 0.2 
Ruskin 9 0.3 0.2 0.2 0.4 0.3 
Davis Island 63 0.3 0.4 0.7 0.6 0.5 
Orient Barn 82 0.9 0.7 0.8 0.6 0.8 
Hwys 60 & 41 92 0.8 1.3 2.4* 1.4 1.5 
Union 93 0.5 0.4 0.6 0.6 0.5 
Hooker's Point 115 --- --- 2.4 0.9 ---
1979 
Annual Average 
QUARTER: I II III IV (J,lg/m3 / Quarter) 
STATION 1F 
Health Department 1 0.9 0.6 0.7 0.7 0.7 
Plant City 8 0.3 0.2 0.3 0.3 
Ruskin 9 0.4 0.2 0.1 0.3 0.3 
Davis Is land 63 0.6 0.5 0.7 0.7 0.6 
Orient Barn 82 1.3 1.1 0.8 0.5 0.9 
Hwys 60 & 41 92 2.1* 1.4 1.4 0.9 1.4 
Union 93 0.5 0.5 0.4 0.7 0.5 
Hooker's Point 115 0.6 0.5 0.5 0.4 0.5 
* 
EPA Quarterly standard of 1.5 pg/m3/calendar quarter met or exceeded 
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Dustfall 
Particulate air pollutants vary considerably in size. The larger par-
ticles which fallout rapidly after emission from a source are measured 
monthly as dustfall. The smaller particles are collected using the High 
Volume samples described earlier in this chapter. 
High dustfall values are associated with excessive soiling of auto-
mobiles, porches, window sills and other horizontal surfaces. 
Dustfall is collected in a plastic container with a known collection 
surface area. From the weight of the dust collected and the surface 
area of the container, tons per square mile per month of dustfall can be 
calculated. The dustfall method is admittedly crude, however the data 
is quite useful to determine long-term trends for an area. 
Dustfall has been measured on Davis Islands since 1967. Dustfall trends 
from the area are especially relevant in view of the numerous complaints 
received by the Hillsborough County Environmental Protection Commission 
in the past and present from the residents of Davis Islands. Station 
locations are shown in Figure 3-6. 
Figure 3-7 depicts the trend of the average of the 3 dustfall stations 
on Davis Islands. A significantly increasing trend, surpassing the 1974 
level, was indicated in 1979. 
A statistical summary of all dustfall data from 1979 is located below 
(Table 3-8). Average background dustfall measured previously at remote 
stations is approximately 3 tons/square mile/month. 
Table 3-8 
DUSTFALL 
TONS/SQ. MILE/DAY 
1979 
'OF MIN MIN GEO ARITH STAND MAX 
OBS 1 2 MEAN MEAN DEV 1 
MAX 
2 
11 5.400 6.700 10.506 11.363 4.786 20.300 17.500 
12 6.100 7.900 16.012 18.566 10.791 43.100 31.800 
9 7.200 7.500 12.053 13.811 8.385 30.500 24.500 
Pollen 
Pollen studies and counts were made in Tampa from 1960 to 1962 by the 
State of Florida Department of Health and Rehabilitative Services (form-
erly Florida State Board of Health). As a result of many requests by 
the general public, daily sampling was reinstituted in 1968 by this 
agency and continued through July, 1971. 
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Pollen counts ceased in 1971 because seasonal patterns were found to be 
very similar year after year. All previous data seemed to indicate that 
ragweed pollen was gradually increasing. The months of September, 
October and November can be called the ragweed season; however, small 
amounts of ragweed are found practically every month of the year. The 
months of December through April have the lowest counts, often com-
pletely free of ragweed. 
Each year in Hillsborough County a number of complaints of yellow dust 
are received. Most of these complaints have been caused by pollen from 
oak and pine trees. Pine tree pollen is released in January and Feb-
ruary each year followed by the release of oak pollen into the atmos-
phere in March. These two types of pollen account for the bulk of 
seasonal complaints of yellow dust. The pollen fallout can be very 
heavy, forming thick yellow rings around swimming pools, yellow patches 
or streaks on lakes, and heavy deposits on automobiles. In addition, 
health effects have been experienced by some citizens in the form of 
hayfever-like symtoms. 
Microscopy 
Knowledge of atmospheric dust composition is important for evaluating 
possible toxic or nuisance effects and for determining their source. 
The atmosphere contains high quantities of naturally produced particles 
such as bacteria, fungus spores, soil, pollen and salt. Man's activi-
ties add flyash, smoke, iron oxide, cement and many others. 
Only microscopic techniques offer one the ability of analyzing a dust 
sample, at least semi-quantitatively, in terms of the many chemical 
entities present. Using this technique, 72 dust samples were examined 
in 1979 as · a result of citizen complaints. In addition, the Environ-
mental Protection Commission routinely analyzes micros~pically any high 
volume filter sample containing more than 150.0 ug/m total suspended 
particulates. Of the 72 samples examined microscopically in 1979, 
twenty-five (25) were high volume filters. This information has greatly 
aided the Air Engineering Department's enforcement actions against 
specific industries and helped set meaningful priorities. 
Since 1977 the United States Environmental Protection Agency has offered 
free microscopic filter analyses to agencies in Region IV. Twelve (12) 
of the 1979 filter samples routinely collected as part of the air moni-
toring program were submitted to EPA's analysis contractor, lIT Research 
Institute in Chicago, Illinois. The package included high volume filter 
samples from five different stations, which represented total suspended 
particulates in excess of 150 micrograms per cubic meter which is the 
Florida DER 24-hour maximum standard. All of these stations lie within 
the EPA designated nonattainment area for total suspended particulate. 
Analysis revealed that the dust on these samples reflected the type of 
industry and sources in proximity to the sampling stations. Eight of 
the samples submitted for microscopic examination came from Davis Is-
lands (Station #63), a high density residential area lying very close to 
several large industries. This location has been one of the dustiest in 
Hillsborough County with over eight (8) exceedances of Florida and 
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Federal standards for total suspended particulates in 1979. The lIT 
Research Institute analysis revealed that seven out of eight of these 
samples reported cement manufacturing emissions as primary contributors 
to the high dust levels. Florida Portland Cement, a cement manufactur-
ing plant located adjacent to Davis Islands on Hooker's Point, is 
probably a major source of these cement related particulates. 
The Microscopy Analysis Report #1 for high volume filter paper #9264083 
collected on 2/11/79 is an example of the lIT Research Institute's final 
reports. 
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MICROSCOPY ANALYSIS REPORT #1 
PROJECT C6403/68-02-2845 
CALL NO. 4-77-2845-067 
AGENCY Hillsborough Co Envir Prot Com 
MICROSCOPIST JLG 
COMPONE~TS 
MINERALS 
quartz and feldspars 
calcite 
clays 
humus 
other 
pavement 
MOBILE SOURCES 
REPORT DATE 
tailpipe exhaust 
rubber tire fragments 
diesel exhaust 
COMBUSTION SOURCES 
glassy flyash 
unburned coal 
partially combusted coal 
oil soot 
fine carbonaceous material 
recrystallized sulfates 
BIOLOGICALS 
pollens, spores, conidia 
plant parts 
insect parts 
plant tissue 
starch 
diatoms 
MISCELLANEOUS 
sea salt 
calcium sulfate 
non-magnetic iron and oxides 
magnetic iron and oxides 
slag 
cement 
oyster shell 
FILTER NO. 
MASS CONC., \.lg/m 3 
(TamEa) SAMPLE SITE 
6/11/80 SA.l1PLE DATE 
CONCENTRATION 
t,.n:IGHT % 
GEOMETRIC 
XI.A1\ 
4 
7 
2 
<1 
1 
<1 
2 
3 
<1 
<1 
<1 
1 
3 
<1 
9 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
<0.5 
2 
3 
3 
<1 
<1 
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4 
9 
7 
4 
18 
10 
15 
0.2 
20 
9 
4 
9 
0.2 
-
-
14 
2 
4 
10 
12 
16 
liT IESEARCH INSTITUTE 
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9264083 
247 
63 
2/11/79 
SIZE->- \.lm 
RANGE 
0.2-82 
0.2-90 
0.5-102 
1-118 
1-108 
1-90 
0.2-3 
1-202 
0.5-72 
1-162 
1-140 
0.2-1 
-
-
1-168 
0.2-78 
0.5-52 
1-90 
1-114 
1-184 
9264083 
Ce ment manufacturing-related emissions were the primary sampl e r.omponents 
and main cause of the TSP standard excursion recorded on this sampling date. 
Raw cement fragments possibly emitted from clinker grinding but more probably 
from final product handling operations were the dominant sample components. 
In addition to the cement, the oyster shell fragments and the calcium sulfates 
also appear to have been emitted by the cement plant. 
Traffic was the only other significant particle source impacting the site 
on this date. Minerals present were primarily suspended from pavements by 
traffic. 
Sulfates and nitrates occurring as pa~ticle types crystallized deep within 
the filter were major sample components. The various combustion sources indi-
cated to impact this sampling area, as well as the cement plant and ocean salt 
spray (sulfates only) contributed gases or liquids that resulted in crystalli-
zation of these species on the filter. 
lIT RESEARCH INSTITUTE 
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CHAPTER 4 
SULFUR DI OXIDE 
General 
Sulfur dioxide (S02) is the major oxide of s~lfur found i~ ~he atmos-
phereand is most commonly produced when foss11 fuels conta1n1ng sulfur 
compounds are burned (such as occurs in power plants). S02 oxidizes in 
the plume to form Sulfur Trioxide (SO ) which combines rapidly with 
water vapor to form Sulfuric Acid. This~u1furic Acid reacts further to 
form Sulfates, both of which can be carried by wind and may fall as acid 
rain miles from the source. 
Effects 
Sulfur dioxide pollution can result in irritations to the upper 
tory tract and to the eyes in the form of burning and tearing. 
also damage lung tissue, especially when it is carried into the 
particulate matter. 
respira-
S02 may 
lungs on 
S02 can also damage vegetation, stone, paper, metal, fabrics and leath-
er. Incidents of crop damage have occurred in Hillsborough County in 
the past j however, these incidents were typically associated with un-
usual meteorological conditions. Control measures such as raising stack 
heights to achieve greater dispersion and the use of lower sulfur fuels 
have greatly reduced such incidents. 
Metal corrosion was measured and studied in Tampa during 1968 and 1969. 
Contrary to popular opinion, air pollution, especially sulfur dioxide, 
rather than moisture, was found to be the most important factor in metal 
corrosion. 
Sulfur Dioxide Standards 
The Federal long-term (annual) standard for sulfur dioxide is 30 parts 
per billion (ppb)j while the 24-hour standard is 140 ppb. The Florida 
annual standard is 20 ppb j while the Florida 24-hour standard is 100 
ppb. There is also a Florida 3-hour standard of 500 ppb. These are not 
to be exceeded more than once per year. 
Neither the Federal nor the Florida standards for S02 were violated 
during 1979. 
Sampling 
To determine. the extent of S02 po~lution in Hillsbo:ough Co~nty during 
1979, the H11lsborough County Env1ronmenta1 Protect10n Comm1ssion mea-
sured S02 by means of Continuous Analyzers and Bubblers, and Su1fation 
by means of Lead Plates . 
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Continuous Sulfur Dioxide Analyzers 
Continuous S02 Analyzers make possible hourly measurements of SOZ con-
centrations Z~ hours a day. These analyzers were operated at the most 
critical sampling locations in order to produce the most complete pic-
ture of SOZ concentrations throughout Hillsborough County. Three hour 
and Z4-hour concentrations were obtained by averaging the appropriate 
number of hourly readings. Continuous SOZ Analyzers were operated by 
the Hillsborough County Environmental Protection Commission at five 
locations during 1979: Big Bend Road (Station #54), Davis Islands 
(#63), Apollo Beach (#116), Hooker's Point (#115) and Ballast Point Park 
(#118). Tampa Electric Company operated several additional analyzers in 
Hillsborough County. A map of all sampling stations is shown at the end 
of the Air Quality Section of this report. 
Sulfur Dioxide Bubblers 
The Federal Reference Method (FRM) for sulfur dioxide measures an inte-
grated 24-hour concentration using bubblers which sample on a random 
6-day schedule. Bubblers were located at 18 sites during 1979. 
Since S02 was measured by the Federal Reference Method only every sixth 
day (less than 17% of the year), 83% of the year was unsampled. For 
this reason, approved continuous methods should be more reliable for 
determination of SOZ compliance with Standards. 
Sulfation 
Sulfation, which has been measured with lead peroxide plates since 1970, 
is a measurement of the activity or dose of sulfur dioxide in the atmos-
phere at the sampling location. Sulfation is directly related to the 
deterioration of paint and building materials (steel, marble, cement, 
etc.). 
The sulfation sampler consists of a plate covered with a paste contain-
ing lead peroxide. Lead peroxide reacts with sulfur dioxide to form 
lead sulfates. The plates are exposed to the atmosphere for one month 
and the amount of sulfation is determined by the turbidimetric barium 
sulfate method. 
The sulfation rate is expressed as milligrams SO~ per 100 square centi-
meters per day and can be converted to equivarent sulfur dioxide in 
parts per billion by the following derived formula: 
y = 14.Z8 x 
Where y is the annual average SOZ (ppb converted equiva-
le~t) and x is the annual average sulfation (mgS03/100 
cm /day). 
Sulfation plates were located at 51 sites widely dispersed throughout 
Hillsborough County. 
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Sulfur Dioxide Data 
A statistical summary of measured I-hour and 24-hour S02 levels from 
continuous instruments is presented in Table 4-1. Twenty-four hour 
Federal Reference Method bubbler data is presented in Table 4-2. Table 
4-3 is a statistical summary of sulfation data for 1979. 
Annual averages from all S02 samplers operated during 1979 were mapped 
by SYMAP (Figure 4-1). The same set of data was also mapped for compar-
ison by SYMVU (Figure 4-2) to better visualize the location of peak 
pollution levels. Sulfur dioxide background levels are represented as a 
base upon which source-caused pollution is superimposed in the shape of 
hills, valleys and peaks. Sulfation data was mapped using SYMAP (Figure 
4-3). The mapping of sulfur dioxide levels shows that although there is 
only light S02 pollution throughout Hillsborough County, the higher 
levels are concentrated around the Tampa urban area and in the vicinity 
of the electrical generating plants. 
Sulfur Dioxide Trends 
Sulfur dioxide has been measured using the continuous method at Davis 
Islands (Station 1/63) since 1973 . The data shows that levels of SO 
have been decreasing since that time. Data from the Simmons Park (1/113' 
and Big Bend (#54) stations also show continued decreases in ambient 
sulfur dioxide levels (Table 4-4). There is not sufficient data from 
the Hooker's Point (1/115) and Apollo Beach (1/116) stations to determine 
trends. 
Bubbler S02 data is available at two stations since 1972 and at one 
location S1nce 1973. Trends at these locations show that S02 levels 
have generally been improving (Table 4-5). 
Nine years of sulfation data show that sulfur dioxide levels in the 
urban area decreased markedly from 1970 through 1976. These levels have 
been steady since 1976. The outlying areas of the county have shown no 
significant changes in S02 concentrations (Figure 4-4). 
Sulfur Dioxide Pollution Roses 
Continuous S02 measurements produce average hourly concentration values. 
Hourly values greater than 25 ppb were examined to determine what wind 
directions occurred at the same time. These wind directions and corres-
ponding S~2 concentration ranges were pl~tted to ident~fy the,direction 
of most 11Kely S02 sources for each cont1nuous S02 mon1tor (F1gures 4-5 
and 4-6). As expected most of the sulfur dioxide appears to be coming 
from Tampa Electric Company power plants. 
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Table 4-1 
SULFUR DIOXIDE 
(PARTS PER BILLION) 
24-HR AVERAGE FROM CONTINUOUS ANALYSIS 
1979 
SAROAD 4FOF MIN ARITH STAND GEO CALC MAX 
NUMBER OBS VALUE MEAN MEAN GEODEV 
- - - - - - - - - - - - - -
___ D~ __ 
- - - - - - - -
__ V~LQE __ 
101800021 
104360035 
104360051 
101800084 
104360053 
CALC 
_ ~~I_ 
39.33 
29.00 
41.50 
45.62 
20.88 
SAROAD 
_ _ NW1aER _ 
101800021 
104360035 
104360051 
101800084 
104360053 
CALC 
_ t:1AXI_ 
892.40 
190.18 
205.18 
515.97 
132.32 
237 1.00 4.52 4.865 3.00 2.372 35.00 
297 1.00 6.84 5.169 5.01 1. 718 28.00 
258 1.00 9.19 6.756 6.48 1. 765 39.00 
329 1.00 3.89 4.962 2.40 2.843 47.00 
274 1.00 5.75 4.106 4.33 1.613 20.00 
PERCENT L E S S T HAN S TAT E D V A L U E 
__ lQ% __ 
_ ~5~ _ 
_ _5Q10_ Zo~ _ _ _ 9Q% ___ 25~ _ _ _ 92% __ 
1.00 
1.00 
1.00 
1.00 
1.00 
4!OF 
_ tJaS_ 
5743 
7066 
6466 
8010 
6570 
1.00 3.00 5.00 
3.00 6.00 8.00 
4.00 8.00 12.00 
1.00 2.00 4.00 
3.00 5.00 7.00 
SULFUR DIOXIDE 
(PARTS PER BILLION) 
10.00 
13.00 
18.00 
9.00 
11.00 
1-HR AVERAGE FROM CONTINUOUS ANALYSIS 
1979 
MIN STAND GEO 
13.00 30.00 
18.00 27.00 
22.00 31.00 
13.00 23.00 
15.00 18.00 
CALC MAX 
_ ~A~m; _ 
1.00 
1.00 
1.00 
1.00 
1.00 
ARITH 
_~T:l _ 
4.96 
7.45 
9.71 
4.32 
6.32 
_ _ DEV __ ~N _ 
_ GEODEV _ 
4.848 
2.678 
2.528 
4.281 
2.521 
_ 3aLUE __ 
13.637 2.30 
10.156 4.09 
13.397 4.69 
13.033 1.93 
8.164 3.45 
340.00 
205.00 
200.00 
395.00 
132.00 
PERCENT L E S S T HAN S TAT E D V A L U E 
_10%_ 25~ _ _ _50%_ _ _ Zo~ _ _ _90%_ _ _ 95~ _ _ _99% __ 
1.00 1.00 2.00 5.00 10.00 15.00 50.00 
1.00 1.00 5.00 7.00 18.00 25.00 50.00 
1.00 1.00 S.OO 10.00 25.00 32.00 65.00 
1.00 1.00 1.00 2.00 8.00 15.00 52.00 
1.00 1.00 2.00 8.00 15.00 22.00 35.00 
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Ta b l e 4- 2 
1979 SULFUR DIOXIDE - FEDERAL REFERENCE METHOD 
PARTS PER BILLION 24-HOUR AVERAGE 
NO. DAYS 
STAT #OF ARITH' 95% CONF. INT. STAND EXCEEDED PERCENT LESS THAN STATED VALUE 
NO OBS AVG LOWER UPPER DEV MAXI MAX2 PRI SEC MIN 10% 30% 50% 70% 90% 
--------------------------------------------------------------------------------------------------------7 47 1.02 0.9 1.0 0.145 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
8 49 1.84 1.4 2.2 1.404 8.0 6.0 1.0 1.0 1.0 1.0 2.0 4.0 
9 59 3.86 2.1 5.5 7.120 40.0 23.0 1.0 1.0 1.0 1.0 2.0 13.0 
54 77 2.24 1.7 2.6 2.208 10.5 9.6 1.0 1.0 1.0 1.0 2.2 5.0 
58 75 2.20 1.4 2.9 3.603 27.9 11.9 1.0 1.0 1.0 1.0 1.0 4.9 
85 96 6.01 5.0 6.9 5.561 25.2 21.3 1.0 1.0 1.0 4.9 7.6 13.4 
86 87 2.84 2.1 3.4 3.530 25.8 11.4 1.0 1.0 1.0 1.0 2.9 6.8 
93 54 3.22 1.5 4.9 6.688 48.0 14.0 1.0 1.0 1.0 1.0 2.0 6.0 
117 62 3.61 2.7 4.4 3.540 17.0 16.0 1.0 '1.0 1.0 2.0 4.0 8.0 
701 43 1.09 0.9 1.2 0.564 ·4.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
702 31 1.00 1.0 1.0 0.000 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
VI 703 46 1.10 0.9 1.2 0.692 5.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0 807 98 3.03 2.4 3.5 3.301 15.1 14.9 1.0 1.0 1.0 1.0 3.7 7.4 
817 84 2.72 2.1 3.3 3.083 15.9 13.1 1.0 1.0 1.0 1.0 3.3 6.4 
911 57 3.51 2.4 4.5 4.271 18.3 16.0 1.0 1.0 1.0 1.0 3.8 10.0 
912 55 2.38 1.6 3.1 3.066 18.3 11.4 1.0 1.0 1.0 1.0 2.0 6.4 
913 59 2.42 1.7 3.0 2.737 15.0 10.0 1.0 1.0 1.0 1.0 2.2 6.1 
x INSUFFICIENT DATA ** PRIMARY EXCEEDED * SECONDARY EXCEEDED 
Ta b le 4-3 
SULP'ATION 
MG S03/100 CM2/DAY 
1979 
STA lor MIN MIN GEO AR.ITH STAND MAX MAX 
NO OBS 1 2 MEAN MEAN DEV 1 2 
1 12 0.200 0.220 0.329 0.342 0.100 0.530 0.470 
3 12 0.140 0.190 0.236 0.244 0.065 0.340 0.330 
4 12 0.120 0.150 0.196 0.200 .0.043 0.280 0.240 
5 12 0.090 0.090 0.134 0.139 0.039 0.220 0.190 
6 12 0.130 0.130 0.199 0.209 0.068 0.370 0.270 
7 9 0.060 0.070 0.124 0.133 0.048 0.210 0.180 
8 9 0.080 0.080 0.137 0.145 0.049 0.220 0.200 
9 10 0.090 0.100 0.165 0.172 0.046 0.220 0.220 
13 11 0.320 0.320 0.421 0.436 0.127 0.690 0.580 
14 12 0.140 0.250 0.276 0.282 0.054 0.340 0.330 
15 11 0.160 0.190 0.236 0.244 0.073 0.430 0.310 
19 12 0.230 0.270 0.356 0.373 0.120 0.560 0.540 
21 11 0.100 0.110 0.168 0.175 0.048 0.240 0.220 
22 11 0.150 0.150 0.187 0.190 0.035 0.250 0.240 
24 12 0.080 0.090 0.143 0.149 0.038 0.200 0.200 
27 12 0.150 0.160 0.274 0.291 0.107 0.530 0.430 
28 11 0.150 0.180 0.208 0.210 0.026 0.240 0.240 
29 8 0.160 0.220 0.282 0.305 0.139 0.610 0.390 
47 10 0.070 0.080 0.126 0.133 0.040 0.180 0.170 
49 11 0.080 0.090 0.136 0.141 ·0.036 0.190 0.180 
50 10 0.180 0.180 0.243 0.250 0.060 0.350 0.340 
51 11 0.140 0.150 0.191 0.193 0.032 0.240 0.230 
54 12 0.100 0.140 0.163 0.166 0.033 0.220 0.200 
55 11 0.080 0.100 0.154 0.160 0.044 0.220 0.200 
59 9 0.130 0.140 0.183 0.190 0.050 0.270 0.230 
60 12 0.060 0.090 0.136 0.143 0.042 0.200 0.190 
63 12 0.170 0.210 0.263 0.268 0.049 0.370 0.310 
64 7 0.100 0.120 0.148 0.154 0.048 0.250 0.170 
66 10 0.140 0.210 0.289 0.308 0.111 0.480 0.480 
68 12 0.170 0.210 0.268 0.275 0.066 0.390 0.360 
69 11 0.190 0.250 0.364 0.394 0.173 0.770 0.640 
70 12 0.080 0.110 0.158 0.165 0.043 0.220 0.220 
73 11 0.180 0.260 0.288 0.292 0.051 0.370 0.340 
74 12 0.200 0.250 0.358 0.393 0.193 0.810 0.730 
75 11 0.220 0.270 0.384 0.400 0.114 0.590 0.520 
76 12 0.200 0.230 0.363 0.394 0.193 0.950 0.450 
77 12 0.120 0.140 0.181 0.185 0.033 0.240 0.210 
78 12 0.090 0.100 0.165 0.201 0.186 0.780 0.210 
79 12 0.140 0.150 0.195 0.199 0.039 0.250 0.250 
91 11 0.120 0.150 0.200 0.213 0.092 0.460 0.280 
92 12 0.140 0.190 0.256 0.265 0.069 0.400 0.320 
93 12 0.100 0.120 0.176 0.184 0.055 0.280 0.260 
95 10 0.100 0.100 0.170 0.184 0.076 0.330 0.270 
97 12 0.090 0.100 0.163 0.170 0.051 0.240 0.240 
98 12 0.100 0.110 0.159 0.164 0.039 0.220 0.210 
99 11 0.080 0.090 0.152 0.165 0.078 0.370 0.200 
100 11 0.080 0.100 0.157 0.168 0.059 0.240 0.240 
101 11 0.100 0.100 0.170 0.178 0.051 0.240 0.230 
102 12 0.080 0.090 0.143 0.151 0.051 0.260 0.190 
103 12 0.110 0.130 0.182 0.190 0.055 0.280 0.250 
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STANDARDS PRIMARY** 
ANNUAL ARITH. AVE. 30 PPB 
MAXIMUM 24-HOURS AVE. 140 PPB 
MAXIMUM 3-HOURS AVE. 
ONE-HOUR 
STA. % OF YEAR ARITH. 
NO. YEAR SAMPLED AVE. (PPB) 
54 1979 66 5.0 
Big 
Bend 1978 95 3.4 
1977 33 6.6 
63 1979 81 7.5 
Davis 
Island 1978 89 9.8 
1977 83 11. 7 
1976 85 15.2 
113 1978 59 4.9 
Simmons 
Park 1977 81 6.8 
1976 36 15.2 
115 1979 74 9.7 
1978 48 8.5 
116 1979 91 4.3 
1978 38 4.0 
Ta h le 'I-', 
SULFUR DIOXIDE (CONTINUOUS) 
(PARTS PER BILLION) 
BASED ON l-HR AVERAGE CONCENTRATIONS 
SECONDARY* 
20 PPB 
100 PPB 
500 PPB 
DAILY 
% OF YEAR ARITH. HIGHEST CONSECUTIVE 
SAMPLED AVE. (PPB) 24-HOURS CONC. (PPB) 
65 4.5 46 40 
91 3.0 22 19 
33 6.0 30 22 
81 6.8 33 33 
90 8.9 44 35 
79 10.6 46 43 
80 14.5 60 57 
59 4.4 48 23 
81 6.2 42 40 . 
36 14.6 87 61 
71 9.2 39 33 
46 8.0 52 41 
90 3.9 48 29 . 
37 3.7 26 19 
HIGHEST CALENDAR HIGHEST 3-HR 
DAY AVE. CONC. (PPB) AVE. CONC. (PPB) 
35 30 227 227 
21 18 126 93 
21 19 93 58 
28 27 110 108 
33 28 118 114 
40 39 217 173 
56 47 173 160 
45 23 135 85 
35 30 142 135 
85 55 237 158 
39 31 125 111 
48 31 103 93 
47 28 273 215 
25 17 118 98 
STANDARDS: 
ANNUAL MEAN 
MAX. 24-HR 
STA. 
NO. LOCATION 
7 Brandon 
9 Ruskin 
85 N. Davis Island 
93 Hwy 41 S. 
701 Fort Lonesome 
Tahle 4-5 
SULFUR DIOXIDE (FEDERAL REFERENCE METHOD) 
(PARTS PER B ILL ION) 
24-HOUR SAMPLE 
FEDERAL FLORIDA 
30 20 
140 100 
% OF ARITH. 
YEAR YEAR MEAN HIGHEST 24-HOUR VALUES 
1979 13 1.0 2.0 1.0 
1978 16 1.0 1.0 1.0 
1977 16 1.3 8.0 3.0 
1976 15 1.2 3.0 3.0 
1975 16 1.2 5.0 3.0 
1974 17 3.2 13.0 12.0 
1973 15 4.5 26.0 23.0 
1972 12 2.5 10.5 9.0 
1979 16 3.9 40.0 23.6 
1978 17 3.3 29.0 18.0 
1977 18 2.9 23.0 13.0 
1976 16 4.3 57.0 36.0 
1975 16 3.6 38.0 34.0 
1974 16 4.2 23.0 18.0 
1973 10 10.2 51.0 48.0 
1979 26 6.0 25.2 21.3 
1978 19 4.6 19.4 18.6 
1977 26 5.5 35.0 28.0 
1976 38 2.2 8.0 7.8 
1979 15 3.2 48.0 14.0 
1978 16 4.3 40.0 39.0 
1977 18 3.6 27.0 16.0 
1976 14 4.0 18.0 15.0 
1975 14 4.3 44.0 18.0 
1974 14 8.2 89.0 61.0 
1973 14 12 .8 176.0 50.0 
1972 10 5.8 27.0 23.0 
1979 12 1.1 4.7 1.0 
1978 13 1.0 1.0 1.0 
1977 4 1.0 1.0 1.0 
1976 16 1.0 1.0 1.0 
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CHAPTER 5 
NITROGEN OXIDES 
General 
Nitrogen gas, normally a relatively inert substance, comprises about 80% 
of the air around us. When combustion occurs at high temperatures (such 
as in automobile engines and in power plants) nitrogen can combine with 
oxygen in the air to form several differenct gaseous compounds collec-
tively called the oxides of nitrogen (NO). Of these, nitric oxide (NO) 
and nitrogen dioxide (N02) are the twoXmost important from the stand-point of air pollution. 
Effects 
Certain of the oxides of nitrogen are known to be highly toxic to var-
ious animals, as well as to man. High levels can kill; while lower 
levels affect the delicate structure of lung tissue. This leads, in 
experimental animals, to a lung disease that resembles emphysema in man. 
Exposure to NO lowers the resistance of animals to such diseases as 
pneumonia and fnfluenza; the same may possibly occur in man. Exposure 
to high levels causes humans to suffer lung irritations and potential 
damage. Exposure of people to lower levels has been associated with 
increased respiratory disease. 
Oxides of nitrogen can, at certain concentrations, cause serious injury 
to vegetation, including the bleaching or death of plant tissue, the 
loss of leaves, and a reduced growth rate. 
Oxides of nitrogen can cause fabric dyes to fade and fabrics themselves 
to deteriorate. 
Nitrogen dioxide reacts with raindrops or water vapor in the air to 
produce nitric acid which, even in small concentrations, can corrode 
metal surfaces. This pollutant may be the maj or contributor to acid 
rain. 
Nitrogen dioxide has a sweetish but pungent odor detectable at concen-
trations as low as one part per billion (ppb). N02 is a strong absorber 
of ultraviolet light from the sun and is the trigger for the photo-
chemical reaction that produces the Los Angeles type smog. 
Standards 
The Federal and Florida health standard for NO is an annual average of 
50 ppb. This standard was not exceeded in HlIlsborough County during 
1979. 
Sampling 
To determine the extent of nitrogen oxide pollution in Hillsborough 
County during 1979, the Hillsborough County Environmental Protection 
60 
Commission utilized a continuous NO and N02 analyzer as well as N02 
bubblers. 
NO and N02 were measured continuously at the Environmental Protection 
Commission office at 1900 - 9th Avenue (Station #120) using the chemi-
luminescence method. Nitrogen dioxide was also measured using a bubbler 
method which produced integrated 24-hour concentrations. N02 bubblers 
were operated at six sampling locations by the Hillsborough County 
Environmental Protection Commission during 1979 utilizing the same 6-day 
random sampling schedule as for suspended particulates and S02 bubblers. 
Five additional N02 bubblers were operated by various industr1es through-
out Hillsborough County. 
Data 
A statistical summary of 24-hour N02 bubbler data is presented in Table 
5-1. 
Annual averages for all N02 bubblers operated during 1979 were mapped by 
SYMAP (Figure 5-1). The same data was also mapped for comparison by 
SYMVU (Figure 5-2) to better visualize the location of peak pollution 
levels. Nitrogen dioxide background levels are represented as a base 
upon which source-caused pollution is superimposed in the shape of 
hills, valleys and peaks. 
The mapping shows that the highest levels of N02 pollution (20-35 ppb) 
were concentrated in the Tampa Urban area, especially downtown and on 
the heavily traveled Dale Mabry Highway. These levels resulted primar-
ily from automobiles and from electrical power generation. 
A statistical summary of measured one hour NO and N02 levels from the 
continuous analyzer (Station 11120) is presented in Table 5-2. The 
annual average of hourly readings for NO and N02 have been graphed 
(Figure 5-3) to show the diurnal variations in concentrations due to 
morning and late afternoon automobile traffic. 
Natural background N02 was calculated to be between 4 and 8 ppb. 
Trends 
Bubbler N02 data has been available at four sampling locations since 
1975. Trends at these locations show that N02 levels have generally 
been increasing (Table 5-3). There was insuff1cient data to determine 
trends derived from the continuous analyzer. 
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Tahle 5 -1 
1919 NITROGEN DIOXIDE - SODIUM ARSENITE 
PARTS PER BILLION 24-HOUR AVERAGE 
NO. DAYS 
STAT #OF ARITH 95% CONF. INT. STAND EXCEEDED PERCENT LESS THAN STATED VALUE 
NO OBS AVG LOWER UPPER DEV MAXI MAX2 PRI SEC MIN 10% 30% 50% 10% 90% 
--------------------------------------------------------------------------------------------------------
1 46 13.20 11.6 14.1 5.426 21.0 21.0 4.0 1.0 10.0 12.0 15.0 22.0 
54 15 29.64 25.9 33.3 18.151 91.9 88.1 5.2 13.6 11.5 23.9 34.1 54.8 
58 96 29.23 21.0 31.3 12.341 70.4 59.7 3.0 14.0 22.2 27.2 35.6 45.3 
85 102 38.20 35.5 40.8 15.784 87.0 86.7 3.5 20.8 28.7 36.2 44.2 57.4 
86 104 36.21 33.1 39.2 18.572 110.5 91.0 1.3 17.6 26.6 32.3 41.1 59.0 
94 54 31.93 29.0 34.8 11.480 61.0 58.0 4.0 19.0 26.0 32.0 37.0 47.0 
110 56 26.71 24.1 29.2 10.312 54.0 52.0 9.0 14.0 20.0 26.0 30.0 42.0 
115 56 22.61 20.3 24.8 9.078 45.0 44.0 6.0 13.0 17.0 21.0 25.0 36.0 
118 56 23.50 21.0 25.9 9.987 51.0 49.0 8.0 13.0 18.0 20.0 29.0 37.0 
801 100 26.87 24.7 28.9 12.400 71.6 65.8 1.3 12.8 20.5 25.7 31.6 42.1 
817 87 18.73 16.2 21.2 13.570 57.9 57.2 1.3 4.7 10.5 15.4 22.6 38.5 
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STA 
NO 
SAROAD 
NUMBER 
iFOF 
OBS 
NITRIC OXIDE - GHEMILUMINESCENr 
(PARTS PER B ILL ION) 
1-HR AVERAGE 
Mrn 
VALUE 
1979 
ARITH 
MEAN 
STAND 
DEV 
GEO 
MEAN 
CALC 
GEODEV 
MAX 
VALUE 
---------------------------------------------
120 
STA 
NO 
120 
STA 
NO 
104360052 
CALC 
MAXI 
481. 65 
SAROAD 
NUMBER 
874 5.00 30.72 43.614 15.82 2.309 318.00 
PER C E N T L E SST HAN S TAT E D V A L U E 
10% 25% 50% 70% 90% 95% 99% 
5.00 5.00 15.00 30.00 
NITROGEN DIOXIDE - CHEMILUMINESCENr 
(PART S PER B ILL ION) 
iFOF 
OBS 
MIN 
VALUE 
1-HR AVERAGE 
1979 
ARITH 
MEAN 
STAND 
DEV 
75.00 
GEO 
MEAN 
108.00 
CALC 
GEODEV 
250.00 
MAX 
VALUE 
--------------------------------------------
120 104360052 872 2.00 23.53 11.360 20.77 1.370 60.00 
PERCENT LESS THAN STATED VALUE 
STA CALC 
NO MAXI 10% 25% 50% 70% 90% 95% 99% 
--------------------------------------------
120 66.28 10.00 15.00 20.00 28.00 40.00 48.00 55.00 
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o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 la 19 20 21 22 23 
START HOUR 
STANDARDS: 
ANNUAL MEAN 
Federal 
50 
STA. 
NO. LOCATION 
7 Brandon 
58 Hwy 41 
(TECO) 
94 Cypress 
& 
Dale Mabry 
807 Yacht Club 
Davis Island 
(TECO) 
Table 5-3 
NITROGEN DIOXIDE-SODIUM ARSENITE 
PARTS PER BILLION 
24-HR HIGH VOLUME SAMPLER 
1975-1979 
% OF ARITH. HIGHEST READINGS 
YEAR YEAR MEAN 24-HOURS 
1979 13 13.2 27 27 
1978 16 12.5 32 22 
1977 14 12.1 25 20 
1976 14 12.8 25 25 
1975 15 12.9 21 21 
1979 26 29.2 70 60 
1978 24 27.0 98 95 
1977 26 14.1 31 25 
1976 41 9.4 27 26 
1975 6 8.3 19 18 
1979 15 31.9 61 58 
1978 17 35.0 70 57 
1977 21 36.1 57 53 
1976 24 31.0 58 55 
1975 14 30.6 51 51 
1979 27 26.9 72 66 
1978 22 22.4 64 61 
1977 20 15.8 212 37 
1976 38 9.6 38 28 
1975 8 6.7 17 13 
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TREND 
Steady 
Increasing 
Steady 
Increasing 
CHAPTER 6 
CARBON MONOXIDE 
General 
Carbon monoxide (CO) is a colorless, odorless, toxic gas. CO is formed 
from combustion processes (automobile engines, power plants, etc.) in 
which carbon is oxidized partially to carbon monoxide instead of fully 
to carbon dioxide. 
Total emissions of CO to the atmosphere exceed those of all other pollu-
tants combined. Because of its characteristics, the internal combustion 
engine, especially in automobiles, is responsible for, by far, the 
largest fraction of emissions of carbon monoxide. 
Effects 
Compared to other common air pollutants, carbon monoxide has a unique 
mechanism of action . It does not irritate the respiratory tract but 
rather passes through the lungs directly into the bloodstream where it 
out-competes oxygen in combining with hemoglobin. Because hemoglobin 
binds carbon monoxide over 200 times as strongly as oxygen, a low con-
centration of carbon monoxide in the ambient air can have a greatly 
magnified effect on the body. Since the heart and brain are the two 
tissues most sensitive to oxygen deprivation, they show the most serious 
effects from carbon monoxide exposure. Thus at high concentrations 
(1000 ppm and more) carbon monoxide kills by paralyzing normal brain 
function, but such high levels do not occur in ambient air. In control-
led laboratory experiments it was found that at approximatley 100 ppm 
most people get dizzy, develop headaches, and feel other symptoms of 
poisoning. One hundred ppm is a concentration that is not uncommon in 
heavy traffic. 
Because of its unique mode of action, carbon monoxide is not known to 
have adverse effects on vegetation, visibility or material obj ects. 
Standards 
The Federal and Florida standards for carbon monoxide include a one-hour 
concentration of 35 ppm and an eight-hour concentration of 9 ppm, each 
not to be exceeded more than once a year. 
The carbon monoxide standards were not violated during 1979; however, 
station #121 (located in downtown Tampa) exceeded the eight-hour concen-
tration of 9 ppm once during 1979. 
Sampling 
To determine the level of carbon monoxide pollution in Hillsborough 
County, the Hillsborough County Environmental Protection Commission 
sampled CO continuously at two stations during 1979 . Station #110 
(located at the intersection of Dale Mabry Highway and Tampa Bay Blvd.) 
collected data for 63% of the year. This station location was selected 
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for two reasons. First, the station was a traffic corridor monitoring 
site designed to detect maximum CO concentrations for the most highly 
traveled road in Tampa (Dale Mabry Highway). Second, the site's proxim-
ity to Tampa Stadium made it valuable as an indicator of the impact of 
large numbers of automobiles present at special events. 
Station #121 (located in the Hillsborough Building at the intersection 
of Madison Street and Florida Avenue in the downtown Tampa business 
district) began operation in July of 1979 and collected data for 36% of 
the year. The site was oriented toward collection of maximum carbon 
monoxide concentrations generated by mobile sources (automobiles) at 
approximately street level in an urban street canyon. 
The EPA reference method, Non-Dispersive Infrared, was used for analy-
sis. 
Data 
A statistical summary of CO sampling data for 1979 is presented in Table 
6-1. Average hourly concentrations of carbon monoxide at station #110 
were graphed to show diurnal variations due to peak traffic hours 
(Figure 6-1). 
Trends 
Carbon monoxide has been measured at various locations in Hillsborough 
County since 1971. A summary of CO samplings (Table 6-2) shows data for 
six locations. 
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Table (; -1 
CARBON MONOXIDE 
(PARTS PER MILL ION) 
1-HR AVERAGE 
1979 
-..J STA SAROAD 11 OF MIN ARITH STAND GEO CALC MAX 
0 NO NUMBER OBS VALUE MEAN DEV MEAN GEODEV VALUE 
110 104360045 5533 0.20 1.19 1.146 0.82 2.097 10.80 
121 104360056 3125 0.20 1.89 1.912 1.17 1.978 15.50 
PERCENT L E S S T HAN S TAT E D V A L U E 
STA CALC 
NO MAXI 10% 25% 50% 70% 90% 95% 99% 
110 13.54 0.20 0.50 0.80 1.50 2.50 3.20 6.00 
121 17.83 0.30 0.50 1.30 2.30 4.50 5.50 9.00 
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STANDARD PRIMARY** 
MAXIMUM I-HOUR AVERAGE 35 PPM 
MAXIMUM 8-HOUR AVERAGE 9 PPM 
STA. % OF 
NO. YEAR YEAR 
63 1975 61 
Davis 
Islands 1974 66 
80 1972 34 
I-75 & 
Dale 1971 21 
Mabry 
81 1977 12 
906 
Jackson 1976 5 
1971 27 
94 1976 86 
Cypress & 
Dale Mabry 1975 64 
1974 24 
1972 47 
110 1979 63 
Buffalo & 
Dale Mabry 1978 54 
1977 --
1976 37 
121 1979 36 
Hillsboro 
Building 
Tt'lb l e 6 -2 
CARBON MONOXIDE 
(PARTS PER MILLION) 
I-HOUR AVERAGE 
1979 
ARITH. TOP I-HOUR 
MEAN CONCENTRATIONS 
1.05 14.0 11.5 
0.8 15.0 14.0 
3.2 16.0 15.0 
4.1 15.0 15.0 
1.34 7.8 7.0 
1.35 8.8 8.3 
2.1 14.0 11.0 
2.02 18.5 17.5 
2.40 27.5 23.0 
2.4 21.5 14.5 
4.5 20.0 19.0 
1.19 10.8 10.0 
1.34 17.5 10.0 
-- -- --
2.40 18.5 17.3 
1.89 15 . 5 14.0 
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TOP 8-HOUR 
CONCENTRATIONS 
4.8 4.4 
5.9 4.3 
10.6** 9.4** 
10.4** 8.8 
4.7 4.6 
5.3 3.0 
7.4 6.8 
10.2** 8.4 
9.0** 7.7 
8.3 7.9 
16.0** 11. 7** 
11.4** 10.8** 
10.2** 10.1** 
10.1** 9.8** 
9.8** 9.7** 
9.5** 9.4** 
9.2** 9.2** 
9.1** 9.1** 
5.5 4.8 
5.0 4.2 
-- --
10.2** 9.4** 
9.3** 
10.4** 8.1 
CHAPTER 7 
OZONE AND PHOTOCHEMICAL OXIDANTS 
General 
Photochemical oxidant is the technical term for smog. The word "oxi-
dant" is a catch-all term that includes many different compounds, but in 
the afternoon when oxidant levels are highest, about 90% of the "oxi-
dants" is ozone (03), a form of oxygen. Oxidants are produced in the 
atmosphere when hydrocarbons and nitrogen oxides undergo complex chemi-
cal reactions in the presence of sunlight. 
Hydrocarbons and nitrogen oxides may be emitted by a variety of man-made 
and natural sources. Any time fossil fuels are burned or evaporated, 
hydrocarbons are released into the air. Consequently, man-made hydro-
carbon sources may include automobile exhausts, refineries, gasoline 
storage areas, service stations, factories, dry cleaning establishments, 
or even an individual painting his house with oil-based paint. Nitrogen 
oxides may be released from automobile exhausts, power plants and fer-
tilizer manufacturers. 
Hydrocarbons may also be produced from natural sources, such as forests. 
Washington State University, using sophisticated analytical equipment, 
measured hydrocarbon emissions from natural sources in Hillsborough and 
Pinellas Counties. It was estimated that at least half of the total 
non-methane hydrocarbon emissions in this two-county area were attribu-
table to natural sources, mainly from oak, gum, cypress, hickory, pine, 
shrub and palmetto. Much of these natural hydrocarbons were isoprene 
(daylight hours only) or terpenes (temperature dependent, not light 
dependent) and many may convert to particulate matter instead of to 
ozone. If all natural hydrocarbon emissions were averaged (using a box 
model), their average concentration might be in the range of 10 to 20 
parts per billion (ppb). If all this were convertible to ozone, the 
resultant ozone due to natural hydrocarbon emissions might amount to 
about 1 to 2 ppb ozone, a neglibible amount compared to measured ozone 
levels. The contribution from natural hydrocarbon sources to ozone 
creation is classed as the background level. 
Ozone can also be formed naturally in the atmosphere by electrical 
discharge, and in the stratosphere by solar radiation, by processes 
which are not capable of producing significant urban concentrations of 
ozone. It should be pointed out that the ozone layer, which performs 
the beneficial function of screening out harmful ultraviolet rays, 
exists in the stratosphere seven or more miles above the surface of the 
earth and is totally unrelated to ozone pollution in the air we breathe. 
Because hydrocarbons may be carried 50 or more miles by the wind, hydro-
carbon emissions from one city may eventually add to oxidant concentra-
tions breathed by another city or rural area. Smoggy air masses have 
been reported over the Gulf of Mexico and in other areas normally free 
of any sources of pollution. 
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Effects 
One of the earliest warning flags about oxidants went up when a west-
coast study showed that long-distance runners on a high school track 
team invariably posted slower times on days when oxidant concentrations 
were high. 
Later, a careful, two-year study of 200 healthy, young nurses found that 
headaches, eye irritations, coughing, and chest discomfort increased as 
the oxidant level increased. The nurses did not know that air pollution 
was even involved in the study. They were asked to keep diaries record-
ing painful symptoms of any kind. 
Findings from the nurses' diaries begin to take on meaning when examined 
in the light of known pollution levels. The nurses reported the follow-
ing complaints. 
An increase in the number of headaches when oxidant levels were 
slightly above the national standard 
An increase in cases of eye irritation even when oxidant levels 
were slightly below the standard 
An increase in chest pains and a prevalence of coughing when oxi-
dant levels were above twice the national standard. 
These symptoms were observed in a group of normal, healthy, young 
adults. People with chronic heart and lung disease, such as asthmatics, 
have been observed to experience adverse effects from exposure to oxi-
dant levels only about 50% above the national standard. 
In Japan, scientists have studied young school children's reaction to 
smog episodes in which maximum hourly concentrations reached 240 ppb, a 
level quite common in many American cities. The students experienced 
increased coughing, eye irri ta tion, headaches, and throat pain during 
these peak concentration periods. Furthermore, the students developed 
the same symptoms when oxidant levels were much lower (100 ppb) but 
persisted over a 24-hour period. 
In carefully controlled laboratory experiments, using human subj ects, 
ozone has been observed to cause a decrease in lung capacity, chest 
discomfort, windpipe irritation, decrease in general visual acuity 
(especially decreased night vision), and difficulty in mental concen-
tration. While results from such experiments indicate these symptoms 
occur only when the ozone level is two to four times higher than the 
national standard, medical experts caution that: 
Such experiments are performed using only normal healthy adults. 
Experiments do not measure the combined effect of exposure to more 
than one pollutant at the same time. 
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Effects are measured only for short-term exposure. 
Obviously, there are limitations to the type of experiments that can be 
conducted with human subjects. Consequently, scientists frequently use 
animals to try to obtain knowledge of the health effects of oxidant 
exposure. While a wide variety of harmful health effects (from simple 
slow-down of activity to increased mortality) have been observed in 
experiments with animals, perhaps those most disturbing to medical 
researchers have been: 
Chromosome breakage, 
Irreparable damage to lung tissue, 
Breakdown in ability of the body to resist infectious bacteria, 
The combined effect of exposure to ozone and other pollutants. 
It is hard to relate observed effects in animals to expected effects in 
humans, but the disturbing fact is that these symptoms have been observ-
ed when animals breathe ozone in concentrations quite similar to that 
found in the atmosphere. 
Standards 
During 1978 the United States Environmental Protection Agency standard 
for oxidants was 80 ppb, not to be exceeded for more than one hour, once 
a year. 
Early in 1979 the EPA standard was raised to 120 ppb and the chemical desig-
nation was changed from photochemical oxidants to ozone to distinguish 
ozone from other oxidant compounds which are produced in considerably 
smaller quantities. 
Sampling 
To determine the extent of photochemical oxidant air pollution in Hills-
borough County, the Hillsborough County Environmental Protection Commis-
sion operated four ozone monitoring stations throughout the county 
during 1979. Ozone was measured by the Chemiluminescent method using 
Bendix Model 8002 instruments. 
Data 
Table 7-1 provides a summary of ozone data collected during 1979. The 
table shows the number of hourly observations at each of the four sample 
stations, maximum values, and frequency distribution, as well as other 
statistical information. 
It should be noted that the two stations which had the highest hourly 
ozone readings are surrounded by quite different environments . Station 
#63 on Davis Islands is an urban area with large industrial sites in the 
immediate vicinity and, therefore, a logical location for air pollution . 
On the other hand station 11113, located at Simmons Park just north of 
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Tahl e 7-1 
OZONE 
(PARTS PER BILLION) 
1-HR AVERAGE 
1979 
STA SAROAD #OF MIN ARITH STAND GEO CALC MAX 
NO NUMBER OBS VALUE MEAN DEV MEAN GEODEV VALUE 
----------------------------------------------------63 104360035 4981 2.00 26.17 19.932 17.33 1.678 115.00 
113 101800081 2851 2.00 33.40 18.242 27.12 1.530 112.00 
119 104360055 489 2.00 17.41 11.985 12.02 1.474 52.00 
120 104360052 8029 2.00 14.31 14.209 8.07 1.864 98.00 
STA CALC PERCENT L E S S T HAN S TAT E D V A L U E 
NO !:.fA~I_ _ _ _ !O~ __ 2~% ____ ~O~ ____ 7Q% ____ 20~ ___ 9~% ____ 92% __ 
- - - -63 143.55** 2.00 10.00 25.00 35.00 55.00 65.00 85.00 
113 135.41** 10.00 20.00 32.00 42.00 58.00 65.00 85.00 
119 62.40 2.00 8.00 15.00 25.00 35.00 38.00 42.00 
120 110.91 2.00 2.00 10.00 20.00 35.00 42.00 60.00 
** STANDARD EXCEEDED 
Ruskin, is a rural area where one would not expect to find high air 
pollution readings. However, in the case of ozone long range transport 
may occur. Prevailing winds may have carried polluted air masses from 
Tampa to the Ruskin area where sunlight caused the complex chemical 
reactions that form ozone. 
Table 7-2 provides a complete summary of ozone data collected in Hills-
borough County during 1979, as well as previous years. The table lists 
all one-hour ozone concentrations of 100 ppb or higher and the number of 
times each occurred; for example, 115 (3x) indicates concentrations of 
115 ppb were measured 3 times. The number of hours when the ozone 
primary standard of 120 ppb and the secondary standard of 80 ppb were 
equalled or exceeded and the number of days when the standards were 
equalled or exceeded at least once are indicated for each station 
yearly. 
To determine hourly patterns of ozone concentration, data from the four 
sampling stations operated in 1979 were graphed (Figure 7-1). All four 
sampling stations were found to follow similar hourly patterns. Highest 
hourly mean ozone levels occurred on the average at about 2: 00 p.m., 
while lowest levels occurred about the time of morning rush hour 
traffic. Hourly maximum ozone levels also followed a similar pattern at 
all four sampling stations. 
To determine monthly patterns of ozone concentrations, a graph was 
produced showing the number of days during each month of 1979 when the 
secondary standard (80 ppb) was exceeded at least once (Figure 7-2). 
April through September appeared to be the peak ozone season during 
1979. During these months the atmosphere is normally very stable. 
Stagnant conditions often occur due to lack of atmospheric mixing. This 
lack of mixing is conducive to increased formation of ozone. 
Since hydrocarbons and nitrogen dioxide are considered to be the main 
precursors for ozone formation, one would expect high concentrations of 
these substances preliminary to high ozone levels. Peak hydrocarbons 
and nitrogen oxides occurred 6: 00 to 8: 00 a. m. EST during normal rush 
hour traffic; while peak ozone occurred about seven hours later than 
peaks for the precursors. 
Trends 
Since ozone standards may be exceeded more than once a day at anyone 
sampling station and may also be exceeded at one or more sampling 
stations on the same day, a more stable and comparable statistic for the 
ozone problem is the number of days when ozone standards were equalled 
or exceeded at least once at at least one of the sampling stations 
(Table 7-3). 
The number of stations sampling ozone in a given year as well as the 
number of days when ozone was actually sampled at each station are two 
variables which can cause annual statistics to be non-comparable. With 
this in mind, it would appear that the ozone problem may have peaked 
during 1974 and improved during 1975 and 1976. The apparent improvement 
might be attributed to meteorological conditions becoming less favorable 
77 
Table 7-'2 
TarAL OXIDANrS (AS OZONE) 
1-Hour Average 
STANDARD (PPB) PRlMARY SECONDARY I MAXIMUM 1-HR AVG. 120 80 
ARITH. HIGHEST 1-HOUR 
STA. % OF YEAR MEAN CONCENrRAT IONS ifF HRS EXCEEDlliG # DAYS EXCEEDlliG 
NO. YEAR SAMPLED (PPB) (PPB) 80 120 80 120 
63 1979 57 26.2 115 (3X) 110 (2X) 88 0 28 0 
Davis 1978 88 22.5 125 120 (2X) 65 3 18 2 
Islands 1977 91 25.2 140 135 193 10 49 10 
125 (5X*) 120 (6X) 
1976 95 25.7 130 125 190 2 55 2 
1975 92 20.9 145 140 77 4 23 2 
130 120 
1974 95 27.3 175 170 232 24 59 10 
165 170 (2X) 
150 145 
140 (2X) 135 (4X) 
130 (2X) 125 (4X) 
120 (5X) 115 (5X) 
109 1978 42 26.5 102 100 (2X) 31 0 10 0 
Citrus 1977 51 20.1 110 108 29 0 10 0 
Park 1976 30 29.1 110 (2X) 100 (3X) 56 0 15 0 
1975 90 23.1 130 125 68 4 26 4 
120 (2X) 115 
111 1978 73 19.8 120 115 34 1 14 1 
7402 N. 1977 77 22.9 145 130 95 3 25 3 
56th 120 (2X) 118 (2X) 
St. 1976 7 16.0 55 0 e 0 0 
113 1979 33 33.4 112 108 (3X) 50 0 10 0 
1978 43 27.7 138 128 77 2 25 2 
119 1979 6 17.4 52 0 0 0 0 
120 1979 92 14.3 98 9 0 4 0 
1978 16 13.0 85 3 0 1 0 
*X = times 
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Table 7-3 
DAYS WHEN GIVEN CONCENrRATIONS 
WERE EQUALLED OR EXCEEDED AT 
AT LEAST ONE OZONE STATION 
NUMBER MAX. MAX. 
80 SECONDARY 120 PRIMARY OF STATIONS 
-L 2 
1971 1 0 2 100 75 
1972 2 0 1 90 80 
1973 45 28 2 185 175 
1974 74 35 3 175 170 
1975 46 9 3 145 140 
1976 36 2 3 130 125 
1977 48 17 3 145 140 
1978 44 6 5 138 128 
1979 31 0 4 115 112 
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to higher ozone levels or to less frequent sampling. High ozone levels 
occurred more frequently again during 1977 then dropped in 1978 and 
again in 1979 (Figure 7-3). This latest down trend over the past two 
years may be attributable to a reduction of automobile exhaust emissions 
resulting from more stringent emission standards on later model cars. 
The Florida Department of Environmental Regulation has recently estab-
lished new emission limiting standards for all major point sources of 
volatile organic compounds (VOC) in areas exhibiting high ambient ozone 
levels. Hillsborough County is designated as one of these areas. As 
these new standards are incorporated over the next three years, ozone 
levels should decrease substantially . 
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FIGURE 7-3 
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CHAPTER 8 
FLUORIDE 
Fluorides are emitted into the air of central Florida as a by-product of 
phosphate fertilizer manufacture. Fluorides may be present in the air 
as a gas or a solid and may be present in various chemical forms (HF, 
F ,etc.). Fluorides are important air contaminants, even at extremely 
l&w concentrations, because of their effects on plants and animals. 
Fluorides can accumulate in pasture grasses to such an extent that 
cattle which feed on the contaminated grasses may suffer from fluorosis, 
a disease which causes mottling of teeth and abnormal bone structure. 
Other vegetation, such as citrus fruit and gladiolus flowers, may also 
be adversely affected by low concentrations of fluorides. Honey bees 
appear to be very sensitive to fluoride contamination. A decline in the 
honey bee population could have an economic affect on the local citrus 
industry since citrus trees are pollinated by bees. 
There are cattle presently in Hillsborough and Polk counties suffering 
from fluorosis and citrus growers in Hillsborough County have experi-
enced rapid bee kills believed to be fluoride related. There are 
relatively few other areas of the United States which suffer from 
fluoride pollution; however, those that do have similar problems. For 
example, an area near Massena, New York experiences fluoride pollution 
resulting from the emission of an aluminum processing plant. Cattle 
from this area suffer from fluorosis and exhibit stunted growth, bone 
lesions, bone necrosis, mottling tooth enamel and brown discoloration of 
teeth. In addition, a drastic decline in bees has been reported from 
the Regis Akwesasne Indian Reserve, an island near Massena, New York. 
This decline was believed to have been fluoride related. 
Fluoride was one of the first pollutants emitted by the phosphate in-
dustry to cause problems. The lack of adequate pollution equipment 
coupled with a rapidly expanding industry produced relatively severe 
problems in the 1950' sand '60' s to the citrus growers and cattle 
ranchers in Polk and east Hillsborough counties. Major improvements 
occurred in the 1960's and '70's due primarily to enforcement action of 
the state pollution control agency and private litigation. 
By 1960, research indicated that a fluoride level exceeding 45 ppm in 
forage grasses was evidence of pollution. The state pollution control 
agency established a pasture grass monitoring program to determine the 
levels of fluoride. Fluoride levels fell below 45 ppm in 1969 and 
remained below that level for five years until 1974 when fluoride con-
centrations averaged 63 ppm and one site averaged 129 ppm. In 1974, the 
state calculated that more than 450 square miles of central Florida were 
affected by fluoride pollution including a large area of southwest Polk 
County and a small portion of Hillsborough County. 
This rise in pasture grass levels of fluoride caused the state agency to 
propose a fluoride standard for pasture grass to protect livestock and 
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vegetation. Although public workshops were held in 1976, a legal stand-
ard was never adopted . Consequently, the only standards concerning 
airborne fluorides were source emission limiting standards adopted in 
1972 (Chapter 17-2 FAC) . 
The Florida Department of Environmental Regulation has continued to 
operate the pasture grass monitoring program which includes stations in 
four counties (Polk, Hillsborough, Manatee and Hardee). Data from 1966 
to present were plotted (Figure 8-1). Fluoride levels exceeded 45 ppm 
in 1966, '67 and '68, decreased to a low of 26 ppm in 1970, then in-
creased to a high of 63 ppm in 1974 . Values decreased to below 45 ppm 
in 1975 and '76, rose to 52 ppm in 1977 and then decreased to 27 ppm in 
1979 and '80. 
Pasture grass fluoride levels fluctuate rapidly due to meteorological 
conditions and source emissions . Four monitoring sites were maintained 
in Hillsborough County in 1979. Two of these had monthly values exceed-
ing 45 ppm. Site #541, which is 4 to 5 miles from the nearest fluoride 
source, had a 61 ppm concentration in August. Site #568, near Ft. 
Lonesome in southeast Hillsborough County, exceeded 45 ppm in both 
February and March with values of 75 and 73 ppm, respectively. 
Figure 8-2 is an isopleth of the 45 ppm pasture grass fluoride level for 
1979. The area of Polk County centered around Mulberry was the major 
problem area with over 60 square miles exceeding 45 ppm. 
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CHAPTER 9 
STATE IMPLEMENTATION PLAN (SIP) 
Introduction 
The Federal Clean Air Act of 1970 required the United States Environ-
mental Protection Agency to promulgate national primary and secondary 
ambient air quality standards. Furthermore, the Act required the States 
to promulgate a comprehensive State Implementation Plan (SIP) estab-
lishing ambient air quality standards and appropriate emission standards 
to achieve the established air quality standards. 
Accordingly, in January, 1972, the Board of the Florida Department of 
Air and Water Pollution Control promulgated the Florida State Implemen-
tation Plan. This SIP established the national secondary ambient air 
quality standards as Florida I s air quality standards and promulgated 
emission regulations for stationary sources in the State. 
The Clean Air Act of 1970 was amended in 1977 and the Amendments were 
incorporated into law by the President of the United States on August 7, 
1977 . Under these Amendments, the State and local governments are 
required to revise the SIPs for those areas where ambient air quality 
standards have not been attained, otherwise known as nonattainment 
areas. These revised plans must provide for attainment of the ambient 
air quality standards by December 31, 1982. However, in the case of 
ozone or carbon monoxide nonattainment areas an extension to December 
31, 1987 is provided with appropriate justifications, in the event 
attainment cannot be reached by the 1982 deadline. 
Designation of Nonattainment Areas 
Under Section 107 (d) (1) of the Clean Air Act Amendments, each State 
was required to submit to the Administrator of the United States En-
vironmental Protection Agency by December 7, 1977 pertinent information 
on air quality in each of the Air Quality Control Regions or portions 
thereof that did not meet the standards. Accordingly, the Florida 
Department of Environmental Regulation submitted to the Administrator on 
December 7, 1977 a list of air quality violations together with the 
locations where those violations had occurred. 
As a result, the Administrator promulgated a list of nonattainment areas 
in Florida. Hillsborough County was designated in this list as non-
attainment for both total suspended particulate (TSP) and ozone. 
Total Suspended Particulate Nonattainment (TSP) Area 
The designated nonattainment area for TSP is graphically described by 
Figure 9-1. It encompasses that portion of Hillsborough County which 
falls within the area of a circle having a center point at the inter-
section of U. S. Rt. 41 and State Road 60 and a 12 km radius. This 
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Figure 9-1 
--op. _._._--
Nonattainment Area 
Tampa Bay 
for 
Suspended Particulates 
Hillsborough County, Florida 
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CITY 
designation was based on 1977 ambient air quality violations of both the 
24-hour and annual standards. These violations are summarized by Table 
9-1. 
The monitoring sites which exceeded the ambient air quality standards 
are: 
1. 
2. 
3. 
4. 
Station 
Station 
Station 
Station 
1 - annual average violated 
63 - annual average and 24-hour 
92 - annual average violated 
103 - annual average violated 
Contributors to the TSP Problem 
standards violated 
An emission inventory was compiled for the year 1977 in order to iden-
tify those sources which contribute to the particulate problem. This 
inventory is summarized by Table 9-2. 
As indicated by Figure 9-2, the inventory disclosed that 53.9% of all 
the particulate emissions in 1977 were generated by paved roads in the 
area. 
Since the monitoring sites previously mentioned registered violations of 
the annual average standard, the Air Quality Display Model (AQDM) was 
used to determine average concentration contribution from each of the 
sources in the inventory to each of the monitoring sites in question. 
Table 9-3 summarized those sources which according to AQDM were the 
major contributors to the violations registered at Stations 1, 63, 92 
and 103. 
Microscopic analyses of 1977 hi-volume filter samples for the monitoring 
sites in question were performed by Ms. Jan Graf, research chemist with 
Illinois Institute of Technology. Table 9-4 summarizes her findings on 
a qualitative basis. As indicated in Table 9-4, Ms. Graf concluded in 
her studies that maj or contributors to the particulate problem were a 
steel mill, a cement plant, an incinerator, and reentrained dust from 
paved roads. Her results agreed with those of AQDM. 
In addition, thorough review of the Inventory, AQDM results, and micro-
scopic studies strongly indicate that fugitive particulate emissions 
playa major role in the particulate problem. 
Eighteen (18) Month Extension Request 
As already stated in the preceding section, reentrained dust from paved 
roads and fugitive particulate emissions (non-traditional sources) are 
major contributors to the particulate problem. Furthermore, an emission 
reduction analysis performed by the Hillsborough County Environmental 
Protection Commission staff for those monitoring sites in violation of 
the standards has revealed that necessary reductions cannot be obtained 
unless adequate emission limitations for fugitive particulates and 
effective control strategies for reentrained dust are developed. Such 
limitations and strategies have not been developed to date. This emis-
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Table 9-1 
1977 OBSERVED TOTAL SlISPENDED PAFTICULATES HI-VOL f.AMPLER 
HIr.ROGRAHS/r.U .HETER/nAY 2l!-lJOUp. AVERAGE 
ANNUAL NO. DAYS 
STAT IIOF GEO 95 % CONF. INT. STAND 24 HR. 24 HR. EXCEEDED Pr:RCENT LESS TH/.N STATED VALliE 
NO OBS AVG LOWER UPPER GEO DEV HAX1 NAX2 PRI SEC HIN 10"'; 30r. 50r 7(1% 90% 
--------------------------------------------------------------------------------------------------------
1 liS 65.55* 59.8 71. 7 1. 380 123.0 116.0 34.13 4[' .1 53.0 (.6.0 7~' • 8 99.9 
5 54 29.51 25.9 33.5 1.667 81.0 57.0 3.0 20.0 27.0 31.0 3 1:.0 4 ( •• 0 
7 45 42.38 3R.O 47.2 1.470 110.0 104.0 17.0 2~ .0 35.0 1·6.0 5(, .0 64.0 
R 55 42.e7 39 .4 1,6.5 1.396 R3.0 RO.O 19.0 2 f:. 0 35.0 L6.0 5~.0 6(, • ° 9 54 31. 35 28.4 34.4 1. 461 74.0 55.0 7.0 21.0 25.0 32.0 4fi.0 47.0 
15 52 46.30 1,2 .7 50.1 1. 35 7 82.0 77.0 26.0 30.0 37.0 [.8.0 5~ ' . 0 66. ° 29 55 35.48 32.1 39.0 1. 475 84.0 67.0 12.0 2('.0 30.0 36.0 4;~ • 0 60.0 
47 55 26.41 24.1 28.8 1. 420 67.0 61.0 13.0 If..0 21.0 25.0 3;'.0 43.0 
50 52 31. 79 28.7 35.1 1.477 79.0 69.0 12.0 21.0 27.0 31.0 I, (. .0 49.0 
51 57 40.73 37.7 43.9 1.371 91.0 8R.0 22.0 2f..0 34.0 40.0 47.0 59.0 
54 58 37.64 34.0 41.6 1.513 110.0 · 103.0 12.0 24.0 30.0 35.0 4.:1.0 71. 0 
55 43 34.46 29.5 40.2 1. 707 8P.0 75.0 3.0 22.0 29.0 37.0 43.0 59.0 
58 42 49.57 43.4 56.5 1. 566 170.9* 102.6 1 14.7 29.4 39.0 51.3 60.7 76.0 
63 327 61.74* 60.7 62.7 1. 559 245.0* 171.0* 6 19.0 35.0 50.0 £,4.0 7r..0 109.0 
81 Rx 46.93 36.8 59.7 1. 337 87.0 51.0 32.0 32.0 42.0 l:3.0 4~.0 f.7.0 
.\0 82 44 52.34 46.4 58.9 1.517 131.0 125.0 24.0 32.0 39.0 54.0 63.0 94.0 
I-' 85 25x 63.88* 54.3 75.0 1. 499 13 3.4 102.6 18.2 41.0 57.0 74.6 7£.4 93.0 
8n 35 56.84 50.? 63.5 1. 409 122.9 106.6 28.7 35.4 49.0 57.2 6 (. .0 . 90.8 
88 40 37.25 32.7 42.4 1. 537 114.7 80.5 11: .9 19.8 29.9 35.5 4:'.6 (.Q.8 
89 18x 24.72 21. 7 28.1 1. 304 39.9 35.6 14.7 1(..4 22.2 24.7 2f:.O 35.6 
92 55 67.31* 62.9 71.9 1. 308 110.0 109.0 36.0 46.0 61.0 (·9.0 7 t .• 0 98.0 
93 56 33.31 28.5 38.8 1. 874 87.0 83.0 4.0 1~00 29.0 36.0 45.0 61.0 
103 54 66.68* 62.fI 70.7 1. 263 106.0 9i,.0 31.0 51.0 61.0 67.0 7 C" 0 en.o 
201 54 32.43 29.2 35.9 1. 499 79.8 56.7 10.9 19.0 27.1 31.4 43.1 51. 2 
202 54 45.53 40.9 50.5 1.518 124.1 9f . • 5 1 .5.9 27.1 36.1 L3.6 61.6 70.2 
302 58 68.25* 62.4 74.6 1.449 lfI5.0* 163.0* 3 3 f; . 0 45.0 55.0 (,4 00 77.0 123.0 
303 57 89.68** 80.9 99.3 1. 520 217 .0* 204.0* 11 40.0 57.0 68.0 £.4.0 103.0 176.0 
304 60 65.17 * 58.9 72.0 1. 534 157.0* 150.0 1 28.0 39.0 49.0 (·1.0 8i,. 0 117.0 
305 59 50.49 46.5 54.7 1.404 112.0 10(,.0 U:.O 36.0 43.0 53.0 5~·. 0 76.0 
306 58 58.94 53.0 65.5 1. 551 135.0 134.0 18.0 34.0 44.0 58.0 71.0 111. 0 
401 12x 53.04 42.9 65.5 1.403 88.1 RO.9 27.1 35.5 50.2 51. 3 5 f : . 3 80.9 
501 45x 32.83 28.9 37.2 1.50 84.0 83.0 12.0 21.0 25.0 31.0 37.0 67.0 
701 sn 57.33 51. 5 63.7 1. 541 150.0 130.0 14.0 35.0 44.0 53.0 75.0 100.0 
702 57 52.55 46.0 59.9 1.717 194.0* 127.0 1 17 .0 27.0 42.0 52.0 6 f;. 0 116.0 
703 59 55.58 49.9 61.8 1. 569 1.63.0* 122.0 1 17 .0 32.0 42.0 (·0.0 72.0 S3.0 
807 41 53.02 i! 6. 7 60.1 1. 524 144.6 103.3 22.7 29.1 42.8 £-0.4 67.8 86.1 
B08 8x 40.47 26.9 60.7 1.628 60.7 59.4 14.7 14.7 39.3 1;0.3 5 f;. 7 60.7 
812 45 37.47 33.5 41.8 1.475 110.7 71. 4 15.3 22.8 31.4 36.9 4 ~" 2 61. 7 
911 4x 32.77 22.5 47.5 1. 267 46.0 32.0 27.0 27.0 29.0 29.0 32.0 46.0 
912 4x 20.76 8.5 50.5 1. 759 43.0 2 if.0 12.0 12.0 15.0 1.5.0 2l...0 43.0 
913 4x 18.50 9.2 36.9 1. 552 2B.O 22.0 10.0 10.0 19.0 19.0 27.0 2f).0 
x INSUFFICIENT DATA ** PRIMARY EXCEEDED * SECONDARY EXCEEDED 
Table 9-2 
1977 TSP* EMISSIONS INVENTORY 
Type of Source 
Residential Fuel Burning 
Electric Power Generation 
Industrial Fuel Burning 
Commercial Institutional Fuel 
Solid Waste Disposal-Incineration 
Transportation-Total 
Miscellaneous - Road Dust, etc. 
Industrial Processes 
TOTAL: 
*Total Suspended Particulate (Dust) 
92 
Estimated Tons/Year 
60.7 
3917.0 
178.8 
108.8 
843.5 
4693.0 
23220.2 
2859.0 
35,881.0 
Figure 9-2 
1977 PARTICULATE 
HILLSBOROUGH 
EHISSIONS 
COUN TY, FLA· 
• 
PAVED ROADS 
DUST 
• 
• 
• 
· • 
· • 
• 
• 
• 
• • 
ELECTRIC 
UTILITIES 
11.1% 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
. 
• 
• 
• 
• 
• 
• 
TRANSPORTATION 
. 
• 
• 
• 10.4% 
• 
• 
... . .... : 
•• • •• ••• •• •• ..---SOLID TvASTE 
• .- •••••• 2.4~ • 
:. • .•• • .•• • • • ' • .1- •.• • • • •• .. 
• •• • ••••• • r\t1J ~--- .r{ETAL e'}1 ft(\············· .. -.:,. ...•.. . I •• :.:::···· •••••• 1.01 ... ---OTHER 
. .. . . . . . . ... . 
:. ••••• • •••••••••• J,,47, .. -,--;'l:ISC 
• e ••• -.. -. _ •• ' .3~ •••••••• 
. .. ... 
)1FG 
~UELS 
• ••• , 6'" • • 
• • ... r: • • 
-. • _. MIN- ••• ·.1--~ONSTRTJCTION 
•• •• 3.2" •••• PF.O D· • 
·.4.77. ••• • ••• HFG· 
·6.9% e. -.FIRES· •••• 
•• • CHEX· •• 
• l"NP A VE~ MFG· •• 
e. ROADS • • •• 
· 
• 
• 
• 
. . 
• 
• 
. 
• . 
.. 
• 
• 
• 
.. 
• 
35,283 TONS 
93 
DISP 
Table 9-3 
AQDM DATA ON MAJOR CONTRIBUTORS TO PARTICULATE PROBLEM 
AT STATIONS 1, 92, 63, AND 103 
POINT SOURCES 
1. Municipal Incinerator 
2. General Portland Cement 
3. Florida Steel Corporation 
4. Gardinier, Inc. 
5. Eastern Associated Terminals 
6. Seaboard Coastline 
7. David Joseph Company 
AREA SOURCES 
1. Paved Roads 
2. Highway Vehicles 
3. Ships 
4. Unpaved Roads 
5. Industrial Fuels 
6. Forest and Agricultural Fires 
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Table 9-4 
SUMMARY OF MICROSCOPIC ANALYSES* FOR 1977 HI-VOLUME FILTER SAMPLES 
Station No. 
1 
Health Center 
1105 East Kennedy Blvd. 
Tampa, Florida 
63 
Coast Guard Station 
Davis Island 
Tampa, Florida 
92 
Hwy 41 and Hwy 60 
Tampa, Florida 
103 
Fire Station 1f6 
311 South 22nd Street 
Tampa, Florida 
Summary of Findings 
1. Reentrained dust from paved roads 
and cement manufacture were the 
major particle sources. 
2. The presence of secondary (sulfate) 
aerosol and sea salt spray were 
associated with emissions from the 
incinerator. 
1. Reentrained dust from paved roads, 
cement manufacture, and steel manu-
facture were the major particle 
sources. 
2. Fugitive emissions from clinker 
handling, raw starting materials 
for cement manufacture, and coal 
stockpiles were also primary sam-
ple components. 
1. Reentrained dust from paved roads 
and steel manufacture were the 
major particle sources. 
2. Secondary aerosols associated with 
the incinerator emissions were found. 
1. Reentrained dust from paved roads, 
cement manufacture, steel manu-
facture were the major particle 
sources. 
2. Fugitive emissions from coal stock-
piles and grain handling operations 
were present in samples. 
3. Secondary aerosols associated with 
the incinerator were present. 
*Graf, Jan L., lIT Research Chemist, I~icroscopic Studies of Hi-Volume 
Filter Samples for Stations 1, 63, 92, and 103", September, 1978 
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sion reduction analysis took into consideration that the Tampa Municipal 
Incinerator closed down on December 31, 1979, and that Florida Steel 
Corporation is presently under a Compliance Order to correct its par-
ticulate problem. 
In view of the above, the Florida Department of Environmental Regulation 
proposed in its SIP a request for an 18-month extension in the submittal 
of a plan for particulate control in Hillsborough County. 
That plan has been developed by the Hillsborough County EPC staff and 
submitted to DER. It contains a committment to study non-traditional 
sources and to develop and promulgate necessary rules and regulations to 
control emissions from these sources. It is estimated that the state 
TSP standards (secondary Federal standards) will be attained in Hills-
borough County by Januray 1, 1985 (Table 9-5). 
State Implementation Plan Revision for Ozone 
The SIP revision for ozone as adopted by the Hillsborough County EPC on 
March 26, 1979, demonstrates attainment of the federal standard of 120 
ppb by December 31, 1982. The reductions of reactive volatile organic 
compound (RVOC) emissions necessary for proj ected attainment of the 
standard are from stationary source controls and the Federal Motor 
Vehicle Control Program (FMVCP). 
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Table 9-5 
PROPOSED STUDY OF NONTRADITIONAL SOURCES OF TSP 
AcrION 
1. Design Study 
2. Begin Study, Including Particle Size 
Monitoring Study and Source Inventory 
3. Complete Study, Analyze Results 
4. Develop Strategies 
5. Evaluate Strategies 
6. Develop Action Plan for Implementation 
7. Achieve Compliance 
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IMPLEMENTAT ION DATE 
January 1, 1981 
March 1, 1981 
March 1, 1982 
September 1, 1982 
January 1, 1983 
July 1, 1983 
January 1, 1985 
CHAPTER 10 
METEOROLOGY 
Air pollution can be described as a three phase cycle: first, the emis-
sion of pollutants from the source; second, the transport of the pollu-
tants in the atmosphere; and third, the reception of the pollutants by 
man, animals, plants and materials. The second, or transport phase, is 
largely affected by meteorology. 
Table 10-1 presents some of the meteorological parameters which are used 
in conjunction with ambient sampling data and source emission data in 
the prediction of air pollution concentration and location of impact and 
in trends analysis. 
Wind and Stability 
The mean wind direction is indicative of the direction of travel of 
pollutants. The wind speed will determine the travel time from a source 
to a given receptor. Also, the dillution of air pollutants released 
from a source is proportional to the wind speed. Figures 10-1 and 10-2 
show the wind speed and direction for 1979 and for 1975 through 1979. 
The variability of wind speed and direction, or turbulence, affects air 
pollution concentrations. The more mixing that occurs, the lower the 
concentration of pollutants. Mechanical turbulence is induced by sur-
face roughness such as buildings, trees and terrain. 
Thermal turbulence is directly related to the stability of the air, 
which is affected by the amount of sunshine present. When the sun IS 
radiation heats the land, the surface air becomes unstable or warmer 
than above, thermal turbulence or mixing becomes greater and air pol-
lution is dispersed. On clear nights, the land cools along with 
adjacent air resulting in extreme stability of the atmosphere or little 
mixing. This condition can allow a build-up of pollution. 
High pressure weather systems are characterized by light winds and 
stability of the atmosphere - two factors which tend to increase air 
pollution. 
Precipitation 
Precipitation removes pollution from the atmosphere by interception of 
particulates by falling rain drops (washout) or by raindrop formation 
around the particulate and subsequent precipitation (rainout). 
The natural composition of rain water is affected by the man-made sub-
stances which are removed from the atmosphere. Hence, while precipita-
tion acts as a cleaning agent for the atmosphere, it also acts as an 
agent to transfer pollution, such as acidity, to the water, soil and 
materials below. 
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\0 
\0 
Month 
Jan. 
Feb. 
March 
April 
May 
June 
July 
August 
Sept. 
Oct. 
Nov. 
Dec. 
Avg. Avg. 
Max. Min. 
Tem~. Tern'!!. 
68.0 47.5 
69.2 49.3 
74.7 56.1 
83.2 65.1 
83.7 68.1 
88.6 72.9 
90.5 77 .2 
89.3 75.1 
87.2 76.5 
83.6 66.8 
77.7 59.6 
71.8 54.1 
Table 10-1 
METEOROLOGICAL DATA AFFECTING AIR POLLUTION 
Departure Resultant Percent Sky Cover 
Normal Rain Wind Dir. Avg. Wind Possible Mid. to Mid. 
Temp. Inches Degrees Speed M.P.H. Sunshine Tenths 
-2.6 5.72 20 10.4 56 5.8 
-2.5 2.87 10 8.8 63 5.1 
-0.6 2.43 90 8.0 76 3.6 
2.2 0.55 150 9.1 80 5.3 
-1.3 17.64 110 7.5 77 4.4 
-0.2 2.07 20 7.4 81 3.6 
2.0 5.93 150 6.9 69 5.6 
0.0 12.76 100 5.9 55 5.9 
1.1 13.98 110 8.3 40 6.7 
0.5 0.16 50 7.3 71 2.7 
1.9 0.83 50 8.3 67 4.1 
1.4 1.52 40 7.9 51 5.8 
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Figure 10-1 
1979 WIND ROSE 
TAMPA, FLORIDA 
Scale: 1"· 3 percent 
Calm 1-3 4-6 7-9 10 knots 
Figure 10-2 
1975-1979 WIND ROSE 
TAMPA, FLORIDA 
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Scale: 1". 3 percent 
Calm 1-3 4-6 7-9 10 knot. 
CHAPTER 11 
SAMPLING STATIONS & STATISTICS 
Scope of Sampling 
Air pollutant sampling was conducted in Hillsborough County at 146 samp-
ling stations during 1979 (Table 11-1). At least 65,948 samples were 
calculated or analyzed (Table 11-2). These measurements of air quality 
were conducted primarily by the Hillsborough County Environmental Pro-
tection Commission. Other public agencies and some industries conducted 
similar coverage. A complete list of air sampling stations and loca-
tions is presented in Table 11-1. 
Grid System for Location 
Each air sampling station was pinpointed within Hillsborough County in 
Table 11-1 using a Universal Transverse Mercator coordinate grid system 
with units in kilometers. This permits direct calculations of distances 
and directions between points. It can also be employed in air quality 
modeling. A map at the end of the Air Section of this book shows lo-
cations of all sampling stations (Figure 11-2) operating during 1979. 
Some air sampling sites were relocated or discontinued prior to 1979. 
These are located on another map (Figure 11-1) for readers interested in 
earlier sampling data, while the extent of this available sampling 
1972-1978 is summarized in Table 11-3. 
Percent of each year when air pollutants were sampled was calculated for 
each station in Table 11-1. 
Types of air pollutant sampling at each station are shown in Table 11-1. 
Eleven types of air pollutants were sampled. Some pollutants were 
sampled by several methods. Details of methodology are expanded under 
the appropriate chapter headings. 
The number of air pollution samples for each type of air pollution 
during 1979 are presented in Table 11-2. 
Meteorological Data 
Pollution roses and other directional analyses were compiled using Tampa 
International Weather Data. 
Air Pollution Summaries 
Calculated maximum and second highest concentrations were estimated 
using Larsen's methods of estimation. 
Computer mapping of air pollution data was performed via SYMAP . Three 
dimensional plotting utilized SYMVU. 
102 
SAROAD Numbers 
Local station numbers are generally used in the text. SAROAD numbers 
assigned to these stations by EPA are listed in Table 11-4 for refer-
ence. Retrievals of raw data and summaries can be obtained from DER 
Tallahassee or from EPA Atlanta. 
103 
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o 
.po. 
STN. 
NO. 
1 
3 
4 
5 
6 
7 
8 
9 
13 
14 
15 
19 
2l 
n 
24 
27 
28 
29 
31 
47 
49 
50 
51 
54 
55 
58 
59 
60 
63 
64 
66 
EAST 
57.20 
60.77 
49.60 
63.26 
65.10 
74.52 
88.96 
58.75 
57.32 
56.95 
51.55 
56.72 
86.87 
44.33 
63.20 
59.44 
62.34 
54.83 
87.00 
45 . 22 
56.50 
67.91 
50.15 
66.26 
65.32 
62.28 
52.30 
66.65 
56.98 
63.80 
63.52 
1979 
5 
:>-j Ul :>-H ILl 
~< ~~ ~ U.T.M. .d~ .d<l: ~< .I-J~ g~ ~~ GRID QUl ~~ NORTH ~Ul QUl 
92.22 100 8 
92.78 100 
82.00 100 
102.51 100 
93.10 100 
91.45 75 
100.18 75 7 
66.68 83 8 
88.80 92 92 
89.45 100 100 
90.45 92 
90.28 75 100 
64.58 92 
97.35 92 
74.85 100 
73.83 100 
71.72 92 
79.23 67 
115.00 
112.68 83 
114.30 92 
67.23 83 
95.13 92 
74.79 100 
85 . 65 92 
87.48 
100.55 75 
82.32 100 
90.05 100 8 
82.70 58 
83.26 83 
Table 11-1 
AIR POLLUTION SAMPLING TYPES 
AND PERCENT OF YEAR SAMPLED 
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16 
16 
15 13 13 
12 13 
15 16 
14 
13 93 
15 
16 66 21 21 
10 21 2ti 
31 81 
ILl 1979 ~ 
f:i 
Z 
0 
,--.. ,--..~ 
:>- :>-
~ ~z 
H~ 1040 
60 !§ ;I::N 
....... 0 LOCATION 
Health Center, 1105 E. Kennedy 
Adamo & 39th St., Tampa 
7609 Westshore, Tampa 
Water Plant, Whiteway Dr., TT 
Dog Pound, Orient Rd 
Rainbow Trail, Brandon 
Water Plant, Baker St., Plant City 
Fire Sta., Shell Pt. Rd., Ruskin 
Davis Island Airport 
Davis Is., Chesapeake & Danube 
Fire Sta., Neptune & Church, Tampa 
Columbia & Bering, D. I. 
Hwys 674 & 39 
Hillsborough & Memorial, Tampa 
Adamsville, W. of Hwy 41 
Apollo Beach, Holiday Inn 
Apollo Beach 
MacDill AFB, Sewage Plant 
Central Phosphates, Inc . 
Keystone Park 
Lutz School 
Webb's Sun City Water Plant 
Maint. Yd, Tampa Airport 
County Barn, Hwy 672 
Progress Village Sewage Plant 
TECO Substation, E. of Hwy 41 
Honeywell Plant, Tampa 
River Cove, A1afia River 
57 Davis Island Coast Guard Station 
E. of Hwy 41, A1afia River 
Hwy 41, 1 mi. W. of Gibsonton 
.... 
o 
U1 
I 
STN. 
NO. 
68 
69 
70 
73 
74 
75 
76 
77 
78 
79 
82 
85 
86 
89 
91 
92 
93 
94 
95 
97 
98 
99 
100 
101 
102 
103 
110 
1979 
U.T .M. 
GRID 
EAST NORTH 
60.42 89.34 
57.38 91.40 
86.95 113.30 
50.55 86.15 
54.57 89.89 
58.32 88.75 
58.30 90.55 
65.30 89.15 
58.41 99.52 
54.35 95.71 
65.07 93.08 
56.40 91.00 
62.13 89.30 
46.80 58.70 
56.60 93.40 
62.15 92.55 
62.10 86.10 
51. 74 92.65 
64.10 81.90 
63.54 80.22 
65.07 59.83 
67.10 61.65 
68.83 63.41 
71.50 61. 75 
72.26 58.94 
58.82 91.92 
51.67 95.12 
Z 
H 0 Ul 
:>"H :>"H r.:I 
r-I< £~ :>..~ ..c::~ 
.j..IH ~~ ~~ QUl ~i5 
100 
92 
100 
92 
100 
92 
100 
100 
100 
100 
8 
92 
100 8 
100 8 
83 
100 
100 
92 
92 
92 
100 
100 
AIR POLLUT ION SAM.,LING TYPES 
AND PERCENl' OF YEAR SAMPLED 
Table 11-1 (Continued) 
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5 A r:l r.:I '-' 
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29 
12 26 28 
13 24 28 
9 
16 
16 15 
15 
28 
15 
r.:I 1979 
r:l 
:x: 
~ 
~ 
-:>.. :>.. r-I r-IZ 
~~ ~o 
~~ ~~ LOCATION 
22nd St. Causeway Drive-In 
Seddon Island, North Tip 
Hwy 39, 2 mi. S. of County Line 
Gandy Blvd/S. Manhattan, Tampa 
Bayshore Boulevard, Tampa 
Hookers Point, Tampa 
Hookers Pt. on Hwy 556, Tampa 
Hwy 676 & 78th St., Tampa 
Park Dr./Crenshaw St., Tampa 
Armenia Ave./Francis, Tampa 
Orient Rd. ~ mi. N. of Hwy 60 
TECO-North tip of Davis Island 
TECO-22nd St. Cswy/Hwy 41 
TECO-County Line, Ft. Lonely 
St. Elizabeth Hospital, Tampa 
Hwy 41 & Hwy 60 
ICWU Hall, Hwy 41 South 
Cypress & Dale Mabry 
Gibsonton (Ohio Avenue) 
Palm & Lu1a, Gibsonton 
Lightfoot Rd. & 301 
Dug Creek Rd. & 301 
1 mi. E. on Bishop Road 
7 mi. N. on Hwy 579 
N. of Manatee Line on 579 
Fire Station #6, 311 S. 22nd St. 
63 Buffalo & Cypress 
..... 
o 
0' 
STN. 
NO. 
113 
114 
115 
116 
117 
118 
119 
120 
121 
302 
303 
304 
305 
306 
401 
501 
701 
702 
703 
807 
812 
817 
911 
912 
913 
1979 
u.-r.M. 
GRID 
EAST NORTH 
55.56 69.04 
59j86 104.87 
57.66 89.01 
61,92 71.50 
63.69 82.70 
54.08 85.41 
50.28 91.00 
58.48 93.52 
56.41 92.00 
64.83 94.36 
63.35 93.78 
63.70 92.05 
65.06 91.97 
65.98 93.99 
38.31 71.77 
50.00 58.00 
88.15 64.25 
85.85 62.85 
89.20 71.55 
57.20 87.40 
65.10 74.80 
60.20 72.50 
94.70 72.75 
92.00 69.75 
94.30 64.80 
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AIR POLLUTION SAMPLING TYPES 
AND PERCENT OF YEAR SAMPLEP 
Table 11-1 (Continued) 
-
-
>. 
>. .-I 
.-I 11"1 
J.l III ~ 5 ~ S ..... ::t: 6 tI) ..... . ~ 
~~ 6 11-1 H t:l I/) C1J ~ 
~§ ::t H ~ -~ 0 A _z 
.§ .-I I>. ~l _ >. ! ~ .-It!l>. .-IU >.H J.lO.-l J.lH :;l~ .IJ . ~ 5 ~ 'r4 5~ Ir~ ~i11 !I: e ~~ 
28 74 15 
15 91 
16 17 
75 15 
10 10 
15 
15 
15 
15 
15 
16 T2 
17 9 
16 13 
9 27 27 
11 
10 23 24 
16 16 
15 15 
16 16 
~ lill 
t:l g 
>.~ 
->. 
.-I .-I:<!: 
~~ ~~ 00 :I:ls:::! LOCATION 
33 E. C. SUrumons Park 
USF Medical Building 
Hooker I s Point 
Apollo Beach 
Gardinier Park, Riverview 
Ballast Point 
6 Beach Park 
92 HCEPC - 1900 9th Avenue 
36 Hillsboro Building 
Florida Steel - Orient Road 
Florida Steel - 60th St. S. of B'way 
Florida Steel - 404 60th St. S. 
Florida Steel - Hills. Util. STP 
Florida Steel - 1955 E. Blvd. 
Pinellas County Health Department 
County Line Road, Manatee County 
2~ mi. S. of Brewster 
2~ mi. W. of Brewster 
2~ mi. N. of Brewster 
TECO-Yacht Club, Davis Island 
1 mi. E. of Big Bend 
TECO - Big Bend 
Borden, N. end property 
Borden, E. end property 
Borden, S. end property 
- ---- -
....... 
a 
-..J 
POLLUTANl' 
DUSTFALL 
SULFATION 
LEAD 
SUSPENDED PARTICULATE 
Total Hi-Volume 
Sulfates 
SULFUR DIOXIDE 
Continuous I-Hr. 
Fed. Ref. 24-Hr. 
NITROGEN DIOXIDE 
Continuous I-Hr. 
Sodium Arsenite 
NITRIC OXIDE 
OZONE 
CARBON MONOXIDE 
TarALS 
NO. OF 
STATIONS 
3 
50 
8 
35 
8 
5 
18 
1 
11 
1 
4 
2 
146 
Table 11-2 
NUMBER OF AIR POLLUTANl' SAMPLES 
HILLSBOROUGH COUNl'Y, FLORIDA 
1979 
SAMPLING DURATION 
I-Hr. 24-Hr. 
265 
2004 
232 
33855 
1417 
872 
832 
874 
16350 
8658 
60609 4750 
I-Month TarALS 
32 32 
557 557 
265 
I 
2004 
232 
33855 
1417 
872 
832 
874 
16350 
8658 
589 65948 
...... 
o 
00 
STA. 
NO. 
2 
23 
25 
26 
29 
37 
39 
40 
52 
YEAR 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1975 
1976 
1977 
1976 
1972 
1973 
1974 
1972 
1973 
1974 
1975 
1972 
1973 
1974 
1972-1978 
U.T.M. 
EAST NORTH 
58.95 91.35 
63.45 76.75 
65.00 74.81 
63.75 74.26 
54.95 79.50 
83.00 94.50 
68.20 65.60 
56.70 87.75 
79.71 113.75 
:j 
~ 
~ 
tI) 
8 
92 
83 
83 
100 
75 
92 
83 
83 
100 
92 
AIR POLLUTION SAMPLING STATIONS 
AND PERCENr OF YEAR POLLUTANrS SAMPLED 
DATA AVAILABLE BEFORE 1979 
Table 11-3 
Q) 
CJ ~ I:l c:! 
~ Q) H 
.- c:! kJ.l 8 U Q) H o Q) 
H § 8 ~ H Q) Q) c:! z ~'6 H ~~ 0 c:! Q) Z H P4l> IlIr-I t.!I t5 ~ ~ t.!I III ~ ·od I J.I 0 I%i P-4b1) "-l Q) ~ ~ S tI)..-I S 1Il'U ~ 1=1::0 ~~ g tI) tI) '-' tI) 
67 16 10 13 
83 
83 
83 
92 
42* 
83 
92 
67* 
83 
100 
75 
75 16 12 13 
92 14 12 14 
16 17 16 
92 15 15 14 
83 11* 14 14 
83 15 88 17 
36 
83 
75 
151t 
9 23 53 10 
28 25 
15 36 35 
9* 32* 8* 
83 
100 
100 
* Insufficient Data 
~ 
H 
8 
z 
~ 1972-1978 
~ i§ ~ 0 N LOCATION 0 
Bayside School, Tampa 
Adamsville Rd., Adamsville 
Big Bend Rd., E. of Hwy 41S. 
Hwy 41 N. of ·E11sbery Rd 
Mac Dill AFB, Sewage Plant 
A. Miles Residence Hopewell 
Del Webb1s Sun City Sewage 
Davis Islands, SW Tip 
TEDO-Davis Islands. SW Tip 
Hillsborough River State Park 
-
I-' 
o 
~ 
I 
I 
STA. 
NO. 
56 
65 
67 
71 
72 
80 
tn 
87 
88 
YEAR 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1973 
1974 
1972 
1972 
1973 
1974 
1975 
1976 
1977 
1972 
1973 
1974 
1975 
1974 
1975 
1976 
1977 
1978 
1972-1978 
U. T. M. 
EAST NORTH 
79.10 82.70 
63.60 81.00 
64.40 . 81.41 
92.75 94.70 
60.28 102.68 
51.90 93.05 
57.06 92.17 
70.50 83.25 
61.20 . 71. 70 
..:I 
~ 
~ 
C/l 
is 
75 
100 
A'TR POTJLUT I ON SAMPL ING S TAT TONS 
AND PERCE NT OF YEAR POLLUTANTS SAMPLED 
DATA AVAILABLE BEFORE 1979 
Table 11-3 (Continued) 
Ql 
tJ r..:l 
c:: Q 
~ Ql H . '"' ~ ~ ~ U Ql o Ql ~] ~ 4-1 H QI QI Q z H ..!oI~ 
0 gig Q Ql Z H lIS.-I ~ r..:l ~ ! C!) lIS g • ..c:: I ~ rz.. P-.oo ~ QI ~ ~ S C/loM 1Il"d ~ P:Z: -~~ 0 C/l C/l '-" C/l C/l Z 
83 
100 
83 
42* 
75 
100 
92 
83 
100 
100 
83 
92 
83 
83 27 78 4 
83 67 18 
92 26 78 27 
100 85 83 
75* 47 27 9* 
8* 2* 8* 2* 
13 18 7 
34 30 
16 36 36 
10* 21 20* 
16 36 
16 24 
13 37 37 
11 25 24 
4* 9* 7* 
*lnsufficient Data 
r..:l 
t:l 
~ 
z ~ 1972-1978 
Z 
~ 0 ~ 0 
N cJ LOCATION 0 
Lithia Springs, Lithia 
Gibsonton, W. of Hwy 41S. 
Gibsonton, 1/2 Mi. E. 
3 1/2 Mi. S.E. of Plant City 
E. of Hwy 581 & Bougainvillea 
34 1-75 & Dale Mabry, Tampa 
59 906 Jackson Street, Tampa 
23 
5* 
8* 
TECO, Riverview (A1afia/E.301) 
TECO, Mi11ermac Rd., Ap. Bch 
I-' 
I-' 
o 
STA. 
NO. 
96 
104 
105 
106 
107 
108 
109 
110 
201 
202 
301 
504 
601 
YEAR 
1972 
1973 
1974 
1973 
1973 
1974 
1973 
1974 
1973 
1974 
1975 
1976 
1977 
1978 
1976 
1974 
1975 
1976 
1977 
1978 
1977 
1978 
1974 
1974 
1975 
1976 
1972-1978 
U.T.M. 
EAST NORTH 
65.50 79.49 
50.20 93.40 
45.70 96.30 
55.15 80.50 
66.25 87.10 
95.40 83.70 
45.68 106.35 
51.92 95.99 
95.00 81.00 
64.70 92.80 
50.50 58.70 
63.70 82.60 
:j 
~ 
E-t 
CIl 
is 
75 
100 
6* 
5~ 
AIR POLLUTION SAMPLING STATIONS 
AND PERCENT OF YEAR POLLUTANTS SAMPLED 
DATA AVAILABLE BEFORE 1979 
Table 11-3 (Continued) 
QI 
U r.l 
1=1 0 
r.l QI H 
.- 0 1-1 1-1 ~ U QI H o QI 
f-l B ~ 4-l H Hr-I j!~ 0 5 ~g H -0 QI Z H ~~ ~ r.l ~ • ..c:: ~ I 1-1 g ~ P-<bO '" QI r:l ~ CIl..-l !3 III '0 ~ ::;'IJ:I ~~ 0 CIl CIl '-" CIl CIl z 
17 
100 
83 
75 
92 
75 
75* 
15 16 
15 16 
15 14 
15 16 
4* 4* 
15 16 
4* 4* 
13 
34* 
99 
* Insufficient Data 
r.l 
0 
H 
~ 
z 
~ 1972-1978 
~ 5 ~ ~ LOCATION 
Bullfrog Creek, E. of 41 
76 Boy Scout Headquarters 
Town & Country & Memorial 
MacDi11 Hospital 
S. 49th Ave. & 48th St. 
A1exander 1 s E. of Nicols 
30* Citrus Park Fire Station 
51 
43 
37* . 
IMC, N. of Plant 
IMC, W. of Plant 
Fla. Steel at Plant Site 
County Line Rd. Manatee Co. 
Gardinier, Inc. 
~ 
~ 
~ 
! 
STA. 
NO 
807 
808 
811 
813 
814 
815 
816 
818 
819 
901 
YEAR 
1975 
1976 
1977 
1978 
1974 
1975 
1976 
1976 
1977 
1978 
1976 
1977 
1978 
1976 
1977 
1976 
1977 
1978 
1976 
1977 
1977 
1978 
1978 
1975 
1972-1978 H 
~ U.T .M. ~ 
CIl 
EAST NORTH ~ 
57.20 87.40 
80.60 88.90 
65.10 74.80 
63.50 69.90 
63.50 69.90 
66.70 74.90 
65.15 80.43 
63.60 79.70 
66.70 77.40 
96.00 70.00 
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AIR POLLUTION SAMPLING STATIONS 
AND PERCENr OF YEAR POLL11rANrS SAMPLED 
DATA AVAILABLE BEFORE 1979 
Table 11-3 (Continued) 
QJ 
U ~ Q j:l ~ QJ 
.- 0 1-1 1-1 ~ U QJ H o QJ i~ f:i 4-1 H z QJ QJ 0 H .!dP:: 0 0 QJ Z H Ili> tIl~ C,!) ~ ~ ~ . C,!) til j::j 8 ~ • ..c: I 1-1 ~ P-fbO ~ QJ 1::3 ~ S CIl..-f 17.l"CI 1:::l::Il QJ QJ 0 ~ CIl CIl '-" CIl ~~ CIl 
7* 8* 
13 10* 38 
22 19 
13 17* 22* 
16 27 25* 
16 32 29 
10* 59 30* 
5* 
28 25 
16* 
4* 
28 25 
16* 
4* 5* 
25 25 
4* 2* 
19* 19* 
17* 15* 
2* 1* 
10* 9* 
28 2.6 
7* 7* 
6 6* 
12 
--
- --- -- --- -- - - -- - - ----- - -
~ 
t:l 
~ 
Z 
~ 1972-1978 
~ 
~ LOCATION 
TECO-Yacht Club, Davis Islands 
TECO-2 Mi. S. of Hwy 60 
1 Mi. E. of Big Bend 
2~ Mi. S.E. of Big Bend 
2~ Mi. S.E. of Big Bend 
2 Mi. E. of Big Bend 
2 Mi. E.S.E. of Big Bend 
TECO-Gibsonton 
North of Bullfrog Creek Park 
Borden, Polk Co. Line 
---- -
I-' 
I-' 
IV 
HCEPC 
NO. 
1 
3 
4 
5 
6 
7' 
8 
9 
13 
14 
15 
19 
21 
22 
24 
27 
28 
29 
47 
49 
50 
51 
54 
55 
58 
59 
60 
63 
64 
66 
68 
69 
70 
SAROAD NO. 
10-4360-002 
10-4360-004 
10-4360-033 
10-4440-001 
10-4360-005 
10-0370-001 
10-3660-001 
10-1800-003 
10-4360-032 
10-4360-031 
10-4360-030 
10-4360-029 
10-1800-008 
10-1800-009 
10-1800-011 
10-1800-014 
10-1800-015 
10-4360-034 
10-1800-017 
10-1800-018 
10-1800-019 
10-4360-006 
10-1800-021 
10-1800-022 
10-1800-023 
10-4360-007 
10-1800-024 
10-4360-035 
10-1800-054 
10-1800-056 
10-4360-009 
10-4360-010 
10-1800-058 
HCEPC 
NO. 
73 
74 
75 
76 
77 
78 
79 
82 
87 
91 
92 
93 
94 
95 
97 
98 
99 
100 
101 
102 
103 
110 
113 
115 
116 
117 
118 
119 
120 
121 
- -_._-
Table 11-4 
1979 SAROAD NUMBERS 
ASSIGNED TO HCEPC STATIONS 
SAROAD NO. SAROAD NO. 
10-4360-012 10-0370-001 
10-4360-013 10-1800-003 
10-4360-014 008 
10-4360-015 009 
10-1800-059 011 
10-4360-016 014 
10-4360-017 015 
10-1300-082 017 
10-1800-062 018 
10-4360-020 019 
10-1800-064 021 
10-1800-066 022 
10-4360-022 023 
10-1800-065 024 
10-1800-072 029 
10-1800-068 054 
10-1800-071 056 
10-1800-069 058 
10-1800-070 059 
10-1800-073 062 
10-4360-024 064 
10-4360-044 065 
10-1800-081 066 
10-4360-051 068 
10-1800-084 069 
10-1800-083 070 
10-4360-053 071 
10-4360-055 072 
10-4360-052 073 
10-4360-056 081 
082 
083 
084 
HCEPC HCEPC 
NO. SAROAD NO. NO. 
7 10-3660-001 8 
9 10-4360-002 1 
21 004 3 
22 005 6 
24 006 51 
27 007 59 
28 009 68 
47 010 69 
49 012 73 
50 013 74 
54 014 75 
55 015 76 
58 016 78 
60 017 79 
56 020 91 
64 022 94 
66 024 103 
70 029 19 
77 030 15 
87 031 14 
92 032 13 
95 033 4 
93 034 29 
98 035 63 
100 044 110 
101 051 115 
99 052 120 
97 053 118 
102 055 119 
113 056 121 
82 10-4440-001 5 
117 
116 
Figure 11-1 
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AIR SAMPLI NG STATIONS 
HILLSBOROUGH COUNT Y, FLORIDA 
197 9 
114 
YE AR 
197 2 
1973 
197 4 
1975 
1976 
19 77 
19 78 
1979 
WATER QUALITY 
INTRODUCTION 
The Hillsborough County Environmental Protection Act charges the Envi-
ronmental Protection Commission with the function of establishing, 
operating and maintaining a continuous program for monitoring water 
pollution . A county-wide quality surveillance network has been designed 
to provide accurate data and information as to whether the requirements 
of the Act are being complied with and whether the level of water pollu-
tion is increasing or decreasing throughout the county. 
Publication and dissemination of information to the public concerning 
water pollution is also a function of the Hillsborough County Environ-
mental Protection Commission. 
Salt water sampling has been conducted routinely by the Hillsborough 
County Environmental Protection Commission in Tampa and Hillsborough 
Bays since 1972, when mid-depth samples only were collected. Samples 
for selected parameters were collected at surface, mid-depth, and bottom 
starting 1975 . Fresh waters have been sampled routinely since 1973. 
A summary of water sampling 1972-1979 shows the progress achieved : 
SAL T W ATE R F RES H W ATE R 
PARAMETERS STATIONS SAMPLES PARAMETERS STATIONS 
42 50 13,000 0 0 
21 52 9,900 21 18 
38 53 14 , 800 38 20 
42 54 23,397 42 19 
31 54 22,344 37 32 
31 54 23,623 34 33 
37 54 23,494 39 22 
40 54 25 , 151 53 24 
Correlations between various parameters determined their potential 
interdependency and assisted in predicting possible pollution control 
mechanisms. 
This broad base of water data obtained during 1972-1979 provides useful 
background data for eventual development, revision and enforcement of 
regulations, standard effluent limitation plans, or programs established 
under the Federal Water Pollution Control Act of 1972. 
Effective planning requires an adequate water quality data base . This 
report provides a first approach to this primary objective. Data has 
been transmitted monthly to the State of Florida and to Federal Storet 
water quality systems for inclusion in data banks available to all 
agencies or the general public. 
Use of this data for research is encouraged, with the hope that special 
findings will be made available back to this Agency. 
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SAMPLES 
0 
2,600 
6,100 
6,034 
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8,325 
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CHAPTER 1 
GENERAL WATER QUALITY 
Introduction 
Methods of determining "General" water quality at each sampling station 
were explored, and pertinent parameters were narrowed down to four as 
follows: 
1. Average Total Coliform Bacteria 
2 . Average Turbidity 
3. Average Chlorophyll a 
4. Average Biochemical Oxygen Demand 
These four parameters are different measures of water quality which 
affect "Body Contact and Recreation" use of bay waters. Measurement 
methods and units are different for each of these four parameters, such 
that they cannot be added directly to determine "General" water quality. 
Rankings 
Sampling averages for each parameter were ranked from lowest to highest 
(1-54), with the similar rankings assigned to tied average parameters. 
Lowest ranking numbers were considered "best" water quality while high-
est ranking numbers were considered "worst" water quality. 
Rankings for each parameter at each water sampling station were then 
added to obtain a "sum of four rankings" at each station. These "sums 
of four rankings" were then ranked again from lowest to highest to 
obtain "rank sums" ranking for overall general water quality, reflecting 
the additive four parameters used as input. This "rank sum" ranking was 
called the "Water Quality Index". 
General Water Quality Map (Figure 1-1) 
During 1979, as in previous years, the general water quality was unde-
sirable throughout McKay Bay and Hillsborough Bay. 
Old Tampa Bay northeast of the Courtney Campbell Causeway and the Largo 
Inlet displayed poor water quality. Water quality generally improved 
toward the south with most of Tampa Bay exhibiting excellent water 
quality. 
Hillsborough Bay had undesirable general water quality during 1979 due 
to several factors. Although the City of Tampa's Hookers Point Sewage 
Treatment Plant was converted to advanced waste treatment during 1979, 
the effects of the discharge of primarily treated sewage for many years 
was still evident. During several months of 1979 the City of Tampa 
sewage collection system overflowed untreated sewage into lower Hills-
borough River and thereby into Hillsborough Bay. In addition, dredging 
operations in conjunction with the Tampa Harbor Deepening Project were 
carried out in Hillsborough Bay during 1979. 
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Old Tampa Bay northeast of the Courtney Campbell Causeway has consis-
tently had poor general water quality due to the discharge of in-
sufficiently treated domestic waste from Hillsborough County as has the 
Largo Inlet from Pinellas County. 
An area of Tampa Bay near Mullet Key which exhibited poor general water 
quality in 1978 due to dredging activities associated with the Tampa 
Harbor Deepening Proj ect displayed excellent general water quality in 
1979 because of the cessation of the dredging activities. 
Trends in Water Quality (Figure 1-2) 
General water quality trends are presented for Shellfish Harvesting, 
Swimming, Dissolved Oxygen, Chlorophyll a, Salinity and Turbidity from 
1972 through 1979. Trends were plotted separately for Upper Old Tampa 
Bay, Old Tampa Bay, Hillsborough Bay, Upper Tampa Bay and Lower Tampa 
Bay. 
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CHAPTER 2 
SOURCES OF WATER POLLUTION 
Domestic Wastewater Treatment Plants 
The Water Engineering Section of the Environmental Protection Commission 
has established a routine monitoring program for the domestic wastewater 
treatment plants in Hillsborough County. The monitoring program in-
cludes both plant inspection and effluent sampling. 
Treatment plants with design capacities of less than 0.1 million gallons 
per day (MGD) are inspected quarterly. Plants between 0.1 and 0.5 MGD 
are inspected monthly while plants over 0.5 MGD are inspected bi-
monthly. 
Treatment plants of less than 0.1 MGD are grab sampled at least semi-
annually while those 0.1 MGD or more are machine sampled at least 
quarterly. These inspection and sampling schedules are minimum require-
ments and certain plants may be inspected or sampled more frequently as 
necessary. 
Each wastewater treatment plant must possess a current, valid Florida 
Department of Environmental Regulation permit to construct, modify, 
alter or operate a water pollution source. As an approved local en-
vironmental program, the Environmental Protection Commission reviews and 
processes these permit applications in Hillsborough County. Each plant 
must be constructed and operated according to guidelines set forth in 
Chapters 17-3, 17-4, 17-6, 17-16 and 17-19 of the Florida Administrative 
Code. Accordingly, each plant must meet the Technology Based Effluent 
Limitations of 90% removal of Biochemical Oxygen Demand (BOD) and Total 
Suspended Solids (TSS) while discharges to surface waters may be re-
quired to meet more stringent effluent limitations as defined by Water 
Quality Based Effluent Limitations. 
Map and Directory of Treatment Plants 
The subsequent maps (Hillsborough County, 4 quadrants) indicate the 
locations of all the sewage wastewater treatment plants inventoried in 
Hillsborough County as of April 1, 1980 (Figure 2-1). 
The legend on the map separates the plants by permitted design capacity. 
This was accomplished using six different symbols. The symbols indicate 
the approximate location of each treatment facility. Numbers assigned 
to each can be found in numerical order in the wastewater treatment 
plant directory table. If the method of effluent disposal is surface 
water discharge, this has been indicated on the symbol by the letter 
"D". The legend also depicts a reduced drainage basin map designating 
each area by a letter: T-Upper Tampa Bay, H-Hillsborough River, D-Del-
aney Creek, A-Alafia River, C-Coastal Streams, L-Little Manatee River, 
B-Bullfrog Creek. 
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The wastewater treatment plant directory lists the plants in numerical 
order. The name of the treatment facility is specified along with its 
corresponding drainage basin, process type, design capacity and type of 
effluent disposal. The basins have already been described on the leg-
end. The process type is indicated in the second column by: SF-Sand 
Filter, TF-Trickling Filter, EA-Extended Aeration, CS-Contract Stabili-
zation, AWT-Advanced Waste Treatment, AS-Activated Sludge, and OD-
Oxidation Ditch. 
The method of effluent disposal is indicated in the third column by: 
D-Discharge, P-Ponding, I-Irrigation or an A-Alternate Method of Dis-
posal (Table 2-1). 
Plant Types 
SF-Sand Filter: 
A specially prepared bed of sand on which effluents from trickling 
filters, secondary settling tanks or septic tanks may be applied inter-
mittently. The sewage flows through the sand where organic material is 
removed. This system if well operated can give a fairly high rate of 
BOD and suspended solids removal. 
TF-Trickling Filter: 
This is a secondary process for treating sewage in which the sewage is 
sprayed over a filter-medium where a heavy growth of biological or-
ganisms is attached, thereby removing the organic material. The system 
consists of four basic parts: the filter medium, the underdrain system, 
the mechanism for distributing the sewage evenly over the surface of the 
filter, and the chlorine contact chamber. This process does not provide 
as high a quality effluent as the activated sludge process. 
AS-Activated Sludge: 
The activated sludge secondary treatment process is a process in which 
biologically active bacteria are continuously circulated with incoming 
biologically degradable waste in the presence of oxygen. Since the 
treatment occurs in the presence of oxygen provided by some means of 
aeration, the process is aerobic. After some time period, depending on 
the process type, a large mass of settleable solids is formed which is 
transferred to a clarifier to be settled, clarified, disinfected and 
discharged. 
EA-Extended Aeration: 
This variation of the activated sludge process involves a longer period 
of aeration than other process designs. This process is used extensive-
ly in prefabricated package plants for mobile home parks, schools and 
small subdivisions. 
CS-Contract Stabilization: 
A modification of the conventional activated sludge process in which the 
sewage is brought into contact with biologically active sludge for a 
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short period of time. This system additionally includes a settling 
tank, re-aeration tank, clarifier and chlorine contact chamber . 
OD-Oxidation Ditch: 
This variation of the activated sludge process is essentially an exten-
ded aeration process . It consists of a ring-shaped channel, an aeration 
rotor and a series of brushes which provide aeration and circulation. 
Clarification and disinfection follow prior to effluent disposal. 
AWT-Advanced Waste Treatment : 
Many substances found in wastewater are only slightly affected by con-
ventional treatment operation and processes. As effects of these sub-
stances on the environment become better understood and depending on the 
water quality of the receiving stream, Advanced Wastewater Treatment of 
some type may be required. 
There are three major classifications of unit operations and processes 
for AWT: Biological, chemical and physical. Since overnutrification of 
the waterways is a problem prevalent in Florida, the AWT plants in 
Hillsborough County employ conventional secondary treatment with chemi-
cal precipitation for phosphorous removal and Biological Nitrification-
Denitrification for nitrogen removal. 
Chemical precipitation of phosphorous is accomplished in most cases by 
using alum, ferric-chloride or sulfate. These chemicals are added to 
the sewage and phosphorous-containing precipitants are removed via 
sludge. 
Biological removal of Nitrogen (Nitrification-Denitrification) is accom-
plished in two steps: the ammonia is aerobically converted to the 
nitrate form (nitrification); then nitrates are anaerobically converted 
to nitrogen gas (denitrification). 
Effluent Disposal Methods 
D-Discharged Effluent: 
Effluent which is treated by varying treatment processes and discharged 
into waters of Hillsborough County. 
P-Percolation/Evaporation Ponds: 
Method of land dispposal in which the treated effluent is applied to a 
man-made pond where it evaporates and percolates down through the soil 
matrix and recharges the ground water. 
I-Spray Irrigation: 
Method of land disposal in which the effluent is sprayed onto a cover 
crop where it is disposed of through evapo-transpiration and percola-
tion. The adequacy of this method of disposal depends on the close 
management of the disposal site. 
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A-Alternate Methods: 
Including any variation or combination of the above, in addition to 
polishing ponds, drainfields and recycling. 
v 
o 
o 
up to .005 MGD 
.005 - .05 MGD 
.05-.5 MGD 
.5 - 1 MGD 
1 - 5 MGD 
more than 
SMGD 
LEGEND 
Figure 2-1 
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DRAINAGE BASINS 
T - Upper Tampa Bay 
H - HIllsborough River 
A - A lafia River 
D - Delaney Creek 
B - Bu Ilfrog Creek 
C - Coas tal Streams 
L - Little Manatee River 
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Table 2-1 ' 
SEWER WASTEWATER TREATMENr PLANrS 
HILLSBOROUGH COUNrY, FLORIDA - 1979 
1. A & A Mobile Home Park 
D EA .005 P 
2. Alafia Mobile Home Park 
A CS .02 P 
3. Alafia River Camper's Resort 
A EA .02 P 
4. Apollo Beach (Big Bend Utilities) 
C EA 1.0 I,D 
5. Bahia Beach Inc. 
C EA .035 D 
6. Valrico Hills MHP 
A EA .0085 P 
8 . Bearss Park 
T EA .015 P 
9. Bearss Plaza 
31. Coffee Cup Restaurant 
L EA .003 D 
32. Colonial Coach Estates 
T EA .055 P,D 
33. Connrex Corp. (Chloride, Inc.) 
D EA .009 P 
34. Cork Elementary 
H EA .0075 P 
35. Crawford's "3B" MHP 
A EA .005 P 
36. Crenshaw Lake MHP 
T EA .009 P 
37. Croft's MHP 
A EA .017 P 
38. DavPam MHP 
T EA .008 
10. Big "T" Mobile Home Park 
H EA .02 P 
11. Branch Ranch Restaurant 
P D EA .045 P 
39. Days Inn of America 
D EA .025 P 
40. Double Branch 
H EA .01 P 
12. Brandon Motor Lodge 
A EA .01 P 
T EA .004 P 
41. Dover Elementary 
H EA .007 P 
13. Brandon Swim & Tennis Club 
D EA .005 P 
42. East Bay High School 
C EA .021 P 
14. Brandon Trailer Park 43. East Brandon Estates 
D EA .015 P 
15. Brandon-Valrico Hills Estates 
A CS.l P 
A CS .06 P 
44. Eastside Water Company 
H TF .21 D 
16. Briarwood Mobile Home Park 45. Eastwood Estates MHP 
A EA .035 P C CS .03 P 
17. Bullfrog Creek Mobile Home Park 46. Ecolo MHP 
B EA .01 P H EA .005 P 
18. Carousel Village 48. Florida Downs and Turf Club 
D EA .003 P T EA .012 I 
19. Carrollwood (Fla. Cities Water Co.) 49. Florida Steel 
T EA .453 D D EA .02 A 
20. Carrollwood Village (Dale Mabry Utilities) 50. Food Fair-Pantry Pride 
T EA 1.146 I,D D EA .003 P 
20A. Carrollwood Village Regional 51. GAF Corporation 
T OD 3.295 I,D D EA .003 P 
21. Cast Crete Corp. 52. Gardinier 
D EA .005 A A SF .012 A 
22. Cedar Kirk Camp 53. Gibsonton Elementary 
A EA .01 I A EA .0075 P 
23. CF Industries 55. Grandview MHP 
H EA .015 P D EA .02 P 
24. Chapparrel MHP 57. Green Acres Campground 
D EA .01 P H EA .045 I 
25. Charlie's MHP 59. Groves North 
H EA .015 P D EA .215 P 
26. Cherry Creek 60. Hawaiian Isles 
T ~~ .16 P,D L CS .08 P 
28. Chula Vista MHP 61. Spencer's MHP 
L EA .025 P D EA .0035 P 
29. Citrus Park Elementary 62. Hidden Creek MHP 
T EA .0075 P H EA .01 I 
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63. Hidden Pines MHP Table 2-1 
Continued 
99. Oakview Estates sID 
B EA .012 P A CS .07 P 
64. Hillsborough River State Park 100. Orange Park MHP 
H EA .015 P H EA .011 P 
65. Hillsborough Trailer Park 101. Camelot MHP 
D EA .008 P D EA .022 P 
66. Hillsborough Utilities Corp. 103. Paradise Village MHP (Marolf) 
D TF .271 D D EA .077 P 
68. Hooker's Point STP (City of Tampa) 103A. Paradise Village MHP (Defiance) 
H AWT 60.0 D D EA .04 P 
69. County Road Park MHP 104. Pebble Creek Village 
T EA .012 P H EA .10 I 
70. Juanita Apts. (City of Tampa) 106. Pinecrest Elementary 
H EA .010 D A EA .012 P 
71. King Richard's Court 108. Plant City Park & Sales 
B EA .045 P H EA .015 P,D 
72. Lake Magdalene Juvenile Home 109. Plant City STP 
T EA .006 P H AWT 8.0 D 
73. Lakeshore Villa 110. Alyafara MHP 
H EA .025 P H EA .0115 I 
74. Lakewood ST P 111. Pleasant Living MHP 
T AS .175 D A EA .013 P 
75. Lamplighter MHP 112. Providence Baptist Church 
H EA .06 P D EA .0075 P 
76. Lee's MHP 114. RayMar MHP 
A EA .025 P T EA .0062 P 
77. Light & Life Camp 115. Riverhaven MHP 
H EA .030 I L EA .0099 P 
78. Little Manatee Isle MHP 116. Riverlawn Trailer Park 
L CS .03 P A EA .005 P 
79. Little Manatee River MHP 117. River Oaks STP 
L EA .04 P T AWT 4.67 D 
80. Livingston MHP 118. Riverside MHP 
H EA .01 P A CS .03 P 
81. Lowe's Nursing Home 119. Riverview Elementary 
H EA .0175 P A EA .0086 P 
82. Lutz Elementary 120. Riverview Shopping Center 
H EA .0086 P A EA .01 P 
83. MacDi11 AFB 121. Rolling Hills MHP 
H AS 2.0 I A EA .08 P 
84. MacDonald Elementary 122. Royall Park Arrowhead Campground 
H EA .015 P A CS .06 I 
86. Mango Elementary 123. Ruskin Elementary 
D EA .0086 P L EA .019 P 
90. Mt. Taho Village MHP 124. Ruskin Tomato Growers 
A EA . 02 P C EA .0065 P 
WAD Mt. Taho Village East 125. Ruskin Vegetable Corporation 
A EA .025 P C EA .0065 P 
93. Neptune Mobile Village 126. Schaub Highland ISles 
L EA .02 P L CS .06 P 
94. Nistal Trailer Park 127. Seaboard Coastline RR 
B EA .005 P T EA .004 A (Sandfilter) 
95. Nitram Inc. 128. Seaboard Utilities 
D EA .005 P D TF .82 I 
97. Oakhill Village 129. Seabreeze Restaurant 
H CS .023 P D EA .005 A 
98. Oaks ide Trailer Park 130. Seffner Elementary 
A EA .012 P A EA .0086 P 
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Table 2-1 Continued 
13l. Seffner Juvenile Home 167. Villa Maria Mobile Estates 
D EA .006 P L EA .012 P 
132. Southeastern Wire Mfg. 168. Willaford MHP 
D EA .005 A (Holding) H EA .02 P 
133. Southeastern Utilities (Progress Village) 170. Wimauma Elementary 
D TF .25 I L EA .009 P 
134. Southern Pines MHP l7l. Wimauma Trailer Park 
A EA .0045 P L EA .083 P 
135. Southern Utilities (Brandon East SID) 172. Windward Knoll MHP 
A EA .0955 P H EA .026 P 
136. Spanish Main Campground 173 • Windward Oaks MHP 
H EA • 035 P H EA .01 P 
137. Springhead Elementary 174. Woodcrest Apts • (City of Tampa) 
A EA • 0085 P H EA & CS .0602 P 
138. Speer MHP 175 • Worthington Arms Apartments 
H EA • 015 P T CS .09 D 
139. Standard Sales Company 176. Knights Elementary 
T AWT .002 D H EA .015 P 
142. Sun City Center 178. Brewster Phosphate 
L AS .80 P A EA .015 P 
143. Sun Lake sID 180. Happy Traveler RV Park 
T EA .066 P,D D EA .025 P 
144. Sunrise MHP 18l. Nine Eagles 
T EA .025 P T EA .15 P 
145. Sunset Plaza 182. Rozier Machinery 
H EA .05 P D EA .01 P 
148. Tampa Bay Properties 183. Ruskin Health Center 
H EA .0025 P L EA .0035 A 
149. Tampa Electric-Big Bend 184. Shady Palms 
C EA .0045 P T EA .005 P 
150. Tampa Electric-Gannon 185 SWFWMD 
D EA .0045 P D EA .003 I 
150A. Tampa Electric-Gannon #2 186. Windemere 
D EA .005 P H EA .260 P 
15l. Tampa Livestock Distributors 187. Speedling 
C EA .006 P L EA .022 P 
153. Tampa Yacht Club 188. East Bay Raceway 
T EA .005 D D EA .0075 P 
154. Thonotosassa Elementary 189. Borden Chemic.als 
H EA .0086 P A EA .005 A 
155. Town & Country Trailer Park 190. Presidential Manor 
H EA .012 P D EA .096 P 
156. Trak Microwave 192. KOA 
T EA .005 P H EA .Ol. P 
157. Trapnell Elementary 193. Bloomingdale 
A EA .0086 P A EA .2 P,D 
158. Travis Dell MHP 196. Hide-A-Way Campground 
H EA .01 P L EA .03 P 
160. Turkey Creek School 197. Hillsborough Correctional 
A EA .021 P Institute 
162. Twin Oaks Plaza B EA .04 P 
B EA • 0105 P 199 • Strawberry Squares 
164. USF Interim Treatment Plant H EA .027 P 
H EA 3.5 I 200. Buckhorn Elementary 
165. University of South Florida Apts. A EA .015 P 
H EA .015 P 20l. Silver Dollar Ranch 
166. Villa Grove MHP T EA .01 p 
H EA .00345 P 
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Table 2-1 Continued 
203. Greater Tampa Showman's 
D SF .003 A 
204. Riverwood Apartments 
L EA .015 P 
205. Eletons Travel Trailer Park 
L EA .01 P 
206. Pine Tree RV Park 
L EA .01 P 
207. South Hillsborough County Regional 
L OD 1.5 I 
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SUMMARY 
There 
1980. 
ation 
were 178 active Wastewater Treatment Facilities as of April 1, 
A breakdown showed that 13 discharge, 140 use percolation/evapor-
ponds, 16 use spray irrigation, and 9 use other approved methods. 
A breakdown of treatment plant operation types showed 3 activated sludge 
facilities, 4 advanced wastewater treatment facilities, 12 contact 
stabilization facilities, 2 oxidation ditches, 2 sand filters, 4 trick-
ling filters and 149 extended aeration package plants. 
The majority of the plants in Hillsborough County are small package 
plants serving mobile home parks, apartment complexes, and small subdi-
V1S10ns. The majority of these plants generally treat less than 50,000 
gallons of sewage per day. 
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INDUSTRIAL WASTEWATER SOURCES 
The subsequent maps (Hillsborough County, 4 quadrants) indicate the 
locations of all the industrial wastewater sources inventored as of 
Janurary 1, 1980 (Figure 2-2). 
The legend on the map separates the sources by Discharging and Non-
discharging, which are further categorized as Major, Moderate and Minor 
Sources. This was accomplished by using six different symbols. The 
symbols indicate the approximate location of each industrial wastewater 
source. Numbers assigned to each can be found in numerical order in the 
Industrial Wastewater Directory Table which follows (Table 2-2). Indus-
trial sources are also listed alphabetically (Table 2-3). 
Available data concerning industry, type , descriptions of process, 
design capacity, average daily flow and the effluent characteristics are 
available at the Hillsborough County Environmental Protection Conunis-
sion. Since the breakdown of major, moderate and minor sources is more 
than a separation by average daily flow invoicing such things as inter-
mittent or non-intermittent flow, emergency discharges, strength and 
level of toxicity in the water, it was felt that to maintain simplicity 
and as this explanation would go beyond the scope of the document, this 
information has been omitted. 
Main Point Source Categories in Hillsborough County 
1. Secondary Lead Smelters 
2. Bulk Storage Facilities 
3. Chemical Plants Manufacture/Distribute 
4 . Citrus Processors 
5. Cooling Water Discharges (Thermal) 
6. Egg Processors 
7. Frozen Vegetable Processors 
8 . Fertilizer Chemical Plants (Nitrogen and Phosphate Based) 
9. Glass Manufacturing 
10. Incineration 
11. Laundry Operations 
12 . Meat Packing 
13. Metal Plating Industry (Electroplating) 
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14. Petroleum Handling and Storage Facilities 
15. Phosphate Mining and Benefication 
16. Seafood Processing 
17. Steam Power Generating Facilities 
18. Washing Facilities (Fruits and Vegetables) 
19. Washing Facilities (Miscellaneous) 
20. Water Production 
Two other point source categories which contribute contaminants to the 
waters of Hillsborough County are Agricultural Activities (feed lots, 
dairies, chicken farms, hog farms) and Concrete Batch and Cement Plants. 
Information on all these sources were unavailable as of January 1, 1980, 
consequently are not included in the Industrial Waste Directory. 
SUMMARY 
There were 92 active Industrial Wastewater Point Sources as of Jan-
uary 1, 1980. A breakdown showed that 59 are Discharging and 33 are 
Non-Discharging. 
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10 South S tate Terminal 
2. Union Oil 
3. Murphy Oil 
4. S. T. Tringali Company 
5. Sulphur Terminal 
6. Superior Sea Foods 
Table 2-2 
INDUSTRIAL WATER SOURCES 
HILLSBOROUGH COUNTY 
(Numerical Order) 
26. Del Monte Corporation 
27. Union Carbide 
28. Davies Can Company 
29. Royal Bumper 
30. Seaboard Coastline 
31. Helena Chemical Company 
7. America~ Petrofina Co. of Texas 32. Redwing Carriers Inc. 
8. General Portland 34. Kaiser Chemical 
9. Tampa Electric Company (Hooker's Pt.) 35. MRI Chemicals 
10. Cities Service Oil Company 36. Peak Oil Company 
11. Marathon Oil Company 37. Southeastern Wire Manufacturing 
12. Sun Oil Co. of Penn. 38. Southeastern Galvanizing 
13. Texaco Inc. 39. Florida State Fairgrounds 
14. Concrete Plant (Bayonet) 40. Highway 92 Laundry 
15. American Oil Co. Terminal 41. Diamond Products 
16. Central Oil Company 42. Treasure Isle Inc. 
17. Ideal Cement 44. Florida Sip 
18. International Minerals & Chemical Co. 45. Sucorn Inc. 
19. TECO Gannon 46. Salada Foods Inc. 
20. W. R. Grace & Company 47. Southland Frozen Foods 
21. Pak-Tank Terminal 48. Citrus Products Co. 
22. Fleet Transport 49. Borden Inc. (Coronet) 
23. Nitram Chemicals 50. C.F. Industries 
24. Tampa Municipal Incinerator 51. Florida Agglite 
25. American Can Company 52. IMC Kingsford Mine 
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Table 2-2 (Continued) 
53. Brewster Lonesome Mine 
54. Borden Big Four Mine 
55. Florida Veal Processors 
56. Ruskin Laundrymat 
57. Shirley Anne Laundry 
58. Ruskin Tomato Growers Inc. 
59. Ruskin Vegetable Corporation 
60. Cargill Inc. 
6l. TECO Big Bend Station 
62. Agrico Chemical Terminal 
63. Agrico Rock Phosphorous Terminal (Mitsui) 
64. Gibsonton Speed Wash 
65. Gardinier Inc. 
67. Riverview Speed Wash 
69. Mooreland Chemical 
70. Tampa Water Treatment Plant 
71. Anheuser Busch 
73. McGraw-Edison Power 
74. Thatcher Glass 
75. Bearss Plaza Koin Kleen Laundry 
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76. Lutz Coin Operator Laundry 
77. Woodward Coin Laundry 
78. Honeywell Inc. 
79. National Papaya 
80. U. S. Army Reserve 
81. Hendry Corporation 
83. Canada Dry Bottling Corporation 
84. Chloride Metals 
85. Fla. Mining & Materials 
(Joyner Concrete Division) 
86. Gulf Coast Lead 
88,. Plant City Ready Mix 
89. Ralston Purina 
90. Schuykill Metals 
91. Skipper Road Asphalt Plant 
92. Turkey Creek Speed Laundry 
93. Twin Oaks Laundry 
94. Chevron USA 
95. Florida Rock 
96. Union Chemical Division 
97. Winn-Dixie Stores 
98. Shell Oil Company 
Agrico 8hemical Terminal 
Agrico Rock Phosphorous Tenninal 
American Can Company 
American Oil Co. Terminal 
American Petrofina Co. of Texas 
Anheuser Busch 
Bearss Plaza Koin Kleen Laundry 
TECO (Big Bend Station) 
Borden Big Four Mine 
Borden Inc. (Coronet) 
Brewster Lonesome Mine 
Canada Dry Bottling Co. 
Cargill, Inc. 
Central Oil Company 
C.F. Industries 
Chevron USA 
Chloride Metals 
Cities Service Oil Company 
Concrete Plant (Bayonet) 
Davies Can Company 
Del Monte Corporation 
Diamond Products 
Fleet Transport 
Florida Agglite 
Fla. Mining & Material 
(Joyner Concrete Div.) 
Table 2-3 
INDUSTRIAL WATER SOURCES 
HILLSBOROUGH COUNTY 
(Alphabetical Order) 
Florida Rock 
Florida Sip 
Florida State Fairgrounds 
Florida Veal 
Gardinier, Inc. 
TECO Gannon 
General Portland 
Gibsonton Speed Wash 
Gulf Coast Lead 
Helena Chemical Company 
Hendry Corporation 
Highway 92 Laundry 
TECO Hooker's Point 
Honeywell, Inc. 
Ideal Cement 
IMC Kingsford Mine 
International Minerals & Chemical Co. 
Kaiser Chemical 
Lutz Coin Operator Laundry 
Marathon Oil Company 
McGraw-Edison Power 
Mooreland Chemical 
MRI Chemicals 
Murphy Oil 
Naticnal Papaya 
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Table 2-3 (Continued) 
Nitram Chemicals 
Pak-Tank Terminal 
Peak Oil Company 
Plant City Ready Mix 
Ralston Purina 
Redwing Carriers Inc. 
Riverview Speed Wash 
Royal Bumper 
Ruskin Laundrymat 
Ruskin Tomato Growers Inc. 
Ruskin Vegetable Corporation 
Salada Foods Inc. 
Schuykill Metals 
Seaboard Coastline 
Shell Oil Company 
Shirley Anne Laundry 
Skipper Road Asphalt Plant (Cone) 
Southeastern Galvanizing 
Southeastern Wire Manufacturing 
Southland Frozen Foods 
South State Terminal 
S. T. Tringali Company 
Sucorn Inc. 
Sugar Rose Canning 
Sulphur Terminal 
Sun Oil Co. of Penn. 
Superior Sea Foods 
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Tampa Water Treatment Plant 
Texaco, Inc. 
Thatcher Glass 
Treasure Isle Inc. 
Turkey Creek Speed Laundry 
Twin Oaks Laundry 
Union Carbide 
Union Chemical Division 
Union Oil 
U. S. Army Reserve 
Woodward Coin Laundry 
W. R. Grace & Company 
Winn-Dixie Stores 
CHAPTER 3 
BACTERIA 
Introduction 
During 1979 water samples were collected monthly from mid-depth and 
analyzed for presumptive coliform bacteria and fecal coliform bacteria. 
The analysis of natural waters for bacterial contamination can provide 
information concerning the relative degree of water quality, the loca-
tion of pollution sources, the compatibility of various waters to swim-
ming and shellfish harvesting, and the effectiveness of pollution abate-
ment programs. 
Consistently high levels of presumptive and fecal coliform bacteria may 
indicate poor water quality and may lead to the identity of point or 
diffuse sources of water pollution. 
Coliform bacteria, although not necessarily harmful themselves, may be 
indicative of the presence of micro-organisms which are harmful to 
humans. The presence of fecal coliform bacteria in water samples indi-
cates contamination by feces from warm-blooded animals (human or cattle) 
and may offer a more specific indication of the presence of bacteria 
which are harmful to humans. 
Intestinal wastes from warm-blooded animals regularly include a wide 
variety of genera and species of bacteria, including the coliform group 
and species of the genera Streptococcus, Lactobacillus, Staphylococcus, 
Proteus, Pseudomonas, certain spore-forming bacteria and others. In 
addition to these regular constituents, many kinds of pathogenic bac-
teria and other micro-organisms may be released in wastes on an inter-
mittent basis, varying with the geographic area, state of community 
health, nature and degree of waste treatment and other factors. Such 
pathogenic organisms may include bacterial species of Salmonella, 
Shigella, Leptospira, Brucella, Mycobacterium, and Vibrio comma; a wide 
variety of viruses, including infectious hepatitis, Polio-viruses, 
Coxsakie virus, ECHO viruses, and unspecified viruses postulated to 
account for outbreaks of diarrheal and upper respiratory diseases of 
unknown etiology, apparently infective by the water-borne route; and the 
protozoan, Endamoeba histo1ytica. 
The coliform group of bacteria which is used as an indicator of bac-
terial pollution occurs not only in human feces but also representatives 
are found in many environmental media, including sewage, surface waters, 
in and on soils, vegetation, etc. The coliform group includes the 
following bacteria: Escherichia coli, E. aurescens, E. freundii, 
E. intermedia, Aerobacter aerogenes, A. cloacae, and biochemical inter-
mediates between the genera Escherichia and Aerobacter. 
An analysis of presumptive coliform bacteria measures the general coli-
form group, including bacteria of fecal and non-fecal origin while the 
analysis of fecal coliform bacteria measures typical Escherichia coli 
and closely related strains, but does not measure Aerobacter aerogenes 
144 
and its close relatives which are assumed not to be of direct fecal 
origin. 
Measurements 
During 1979 the waters of the Tampa Bay Basin were sampled monthly for 
Total Coliform Bacteria and for Fecal Coliform Bacteria. Water samples 
were collected from mid-depth and analyzed in the laboratory utilizing 
the membrane filter method. 
Second Maximum Total Coliform Bacteria (Figure 3-1) 
In an attempt to visually depict the worst conditions which existed in 
the Tampa Bay Basin during 1979, while minimizing the possible effect of 
sampling or analytical errors, the second maximum total coliform bac-
teria concentrations were SYMAPed. 
The highest second maximum value during 1979 was 620, 000 colonies per 
100 ml sample at the mouth of the Hillsborough River. Seventeen sta-
tions had second maximum values of 100 or less. 
The SYMAP (Figure 3-1) shows that McKay Bay, Hillsborough Bay, and Old 
Tampa Bay northeast of the Courtney Campbell Causeway and Old Tampa Bay 
at Gandy Bridge had second maximum values of 3300 or more. McKay Bay, 
Hillsborough Bay and Old Tampa Bay northeast of the Causeway have his-
torically shown bacterial contamination. On the other hand, Old Tampa 
Bay at Gandy Bridge has not historically had high bacteria concen-
trations. A closer look at the data revealed that that station had high 
bacteria counts during only two months of the year while the other ten 
months the values were 100 or less. Consequently, that station does not 
indicate a source of bacterial contamination. 
Total Coliform Bacteria (Figure 3-2) 
In an attempt to visualize the more typical bacteria concentrations 
within the Tampa Bay Basin, rather than the worst conditions, a SYMAP 
(Figure 3-2) is presented which depicts water areas which exceeded 
various total coliform bacteria concentrations during two or more months 
of the year. 
Areas of the Bay which exceeded 10,000 colonies per 100 ml sample in-
cluded McKay Bay, upper Hillsborough Bay and Old Tampa Bay at Gandy 
Bridge. Old Tampa Bay northeast of the Courtney Campbell Causeway 
exceeded 2,400 colonies . 
McKay Bay, Hillsborough Bay and Old Tampa Bay northeast of the Courtney 
Campbell Causeway have historically had high bacteria counts, while Old 
Tampa Bay at Gandy Bridge has not. The data shows that the Gandy Bridge 
station had high bacteria counts during only two months of the year, 
while the other ten months the counts were 100 or less. Consequently, 
that station does not indicate a source of bacterial contamination. 
As the SYMAP (Figure 3-2) shows, most of the Bay was relatively free 
from excessive bacterial contamination during 1979. 
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Fecal Coliform Bacteria (Figure 3-3) 
In an attempt to visualize areas of the Bay subject to fecal coliform 
contamination, a SYMAP (Figure 3-3) is presented which depicts water 
areas which exceeded various fecal coliform concentrations during two or 
more months of the year. 
During 1979 McKay Bay and upper Hillsborough Bay exceeded 2400 fecal 
coliform colonies. Much of Hillsborough Bay exceeded 1000 colonies. 
The remainder of the Bay was relatively free of excessive fecal coliform 
bacteria . 
The fecal coliform bacteria which contaminated Hillsborough Bay resulted 
from an overflow into the Hillsborough River of untreated sewage from 
the City of Tampa sewage collection system. That overflow continued for 
several months during 1979. 
Inadvisable Swimming Areas (Figure 3-4) 
One of the most harmful results of bacterial contamination is the ren-
dering of public waters unsafe for swimming. According to the Rules and 
Regulations of the Hillsborough County Environmental Protection Commis-
sion, bacterial contamination exceeding 1000 colonies per 100 ml sample 
indicates water which is unsafe for body contact, such as swimming. 
A SYMAP (Figure 3-4) is presented which shows "Number of Months Swimming 
Was Inadvisable" due to excessive total coliform bacteria during 1979. 
Water areas having bacterial contaminations greater than 1000 per 100 ml 
for 7 or more months of a year have the darkest shading, while those 
areas displaying concentrations which did not exceed 1000 during any 
month of the year have the lightest shading. 
During 1979 Hillsborough Bay near Davis Islands was unsafe for swimming 
for 7 or more months. On the other hand, the public beach on the south-
east shore of the Courtney Campbell Causeway and at Picnic Island Park 
were safe for swimming all year . 
As the SYMAP (Figure 3-4) shows, most of the Bay was safe for swimming 
during most months of 1979. 
Shellfish Harvesting (Figure 3-5) 
Shellfish (oysters and clams) are filter-feeders and have the ability to 
filter out and store harmful bacteria found in polluted waters. Shell-
fish should be consumed only if they have been harvested from relatively 
clean, pollution-free water. A total coliform bacteria count exceeding 
70 colonies per 100 ml sample indicates water from which shellfish 
should not be harvested or consumed. 
A SYMAP (Figure 3-5) is presented which shows "Number of Months Shell-
fishing was Hazardous" due to excessive total coliform bacteria during 
1979. 
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The darkest shaded areas (hazardous during 7 or more months) occurred 
throughout McKay Bay and Hillsborough Bay as well as Old Tampa Bay 
northeast of the Courtney Campbell Causeway. Only three stations (82, 
92 and 93) were safe for shellfish harvesting all twelve months of 1979. 
Tributaries 
During 1979, of the 24 tributary stations sampled, all 24 averaged 
greater than 1000 total coliform bacteria colonies per 100 ml sample. 
Eleven stations averaged greater than 10,000 colonies. All 24 stations 
had a second maximum total coliform count greater than 1000 with 17 
stations exceeding 10,000. The station with the highest average total 
coliform concentration was the Hillsborough River at Columbus Avenue 
(231,750 colonies per 100 ml). The station with the lowest average was 
Lake Thonotossa (1425 colonies per 100 ml). 
Nineteen stations averaged greater than 1000 fecal coliform bacteria. 
Five of those stations averaged 10,000 or more. Twenty-two stations had 
1000 or more fecal coliform for their second maximum value, while ten of 
those stations exceeded 10,000. The station with the highest average 
total coliform concentration was the Hillsborough River at Columbus 
Avenue (72,425 colonies per 100 ml), while the station with the lowest 
average was Lake Thonotosassa (175 colonies per 100 ml). 
The Hillsborough River had such high bacterial contamination during 1979 
because of the overflow into the river of untreated sewage from the City 
of Tampa sewage collection system. 
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Fecal Coliform to Fecal Streptococcus Ratio - General 
Fecal streptococci are consistently present in the feces of all warm-
blooded animals and in the environment associated with animal dis-
charges. Evidence indicates that fecal streptococci do not occur in 
pure water or virgin soil but may be present in substantial numbers on 
vegetation. The fecal streptococci do not multiply in water and are not 
considered pathogenic. 
One valuable application of the fecal streptococcus indicator system in 
stream pollution investigation has been through correlation with the 
fecal coliform group. It has been determined that fecal coliform bac-
teria are more numerous than fecal streptococci in the feces of man with 
a fecal coliform to fecal streptococcus ratio always greater than 4.0. 
Similar ratios are common to domestic wastewaters. Conversely, fecal 
streptococci are more numerous than fecal coliforms in the feces of farm 
animals, dogs and rodents. The fecal coliform to fecal streptococcus 
ratio is less than 0.7 in feces from those animals and from separate 
stormwater systems and farmland drainage. 
Ratios falling between 4.0 and 0.7 are not quite so certain. To be 
sure, a ratio of 3.5, for example, would be more suggestive of pollution 
representing predominantly human origin; and a ratio of 0.9 would be 
more suggestive of animal origin. A truly "gray-area" of interpretation 
of these ratios is in the range 2.0 to 1.0. When the ratio is in this 
range, it frequently represents significant mixtures of both human and 
animal contribution, or the source of pollution may be somewhat remote, 
and due to differences in the rates of disappearance of the two bac-
terial groups; the original numerical relationships have been obscured. 
Consequently, if a sampling station had a high fecal coliform concen-
tration, a determination of the fecal coliform to fecal streptococcus 
ratio may indicate, for example, whether the fecal coliform originated 
from a sewage treatment plant discharge or from pastureland runoff. 
Fecal Coliform to Fecal Streptococcus Ratio - Data 
Fecal coliform to fecal streptococcus ratios (FC/FS) were determined for 
eleven tributary stations during 1979 . For each of those stations, the 
percentage of samples with ratios within the ranges of less than or 
equal to 0.7, 0.7-4.0 and greater than or equal to 4.0 were presented in 
Table 3-1 . FC/FS ratios were not calculated for those samples which had 
fecal coliform counts less than 100 colonies per 100 mI. 
Of the eleven tributary stations that were sampled for fecal streptococ-
cus during 1979, those with the highest percentage of FC/FS ratios 
greater than or equal to 4.0 were those which received domestic sewage 
discharges. For example, 20% of the ratios for Sweetwater Creek (Sta-
tion #104) were greater than or equal to 4.0 indicating the influence of 
the discharges from Sweetwater I and Tampa Suburban sewage treatment 
plants. Likewise, 17% of the ratios for Channel "A" (Station #102) and 
Pemberton Creek (Station #107) were greater than or equal to 4.0 indi-
cating the infulence of the discharges of the River Oaks and Plant City 
sewage treatment plants, respectively. 
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Station Number 
% of Samples with Fecal 
Coliform 100 per 100 ml 
% FC/FS ~ 0.7 
% FC/FS 0.7-4.0 
t-' 
V1 
~ 
% FC/FS ~ 4.0 
TABLE 3-1 
FECAL COLIFORM TO FECAL STREPTOCOCCUS RATIOS (FC/FS) 
101 102 103 104 107 108 109 110 113 
92 50 100 83 100 83 75 64 100 
73 83 100 40 83 90 78 71 100 
27 0 0 40 0 0 22 29 0 
0 17 0 20 17 10 0 0 0 
For each station during 1979, the percentage of samples 
with FC/FS ratios within the above ranges. (FC/FS ratios 
were not calculated for those samples with fecal coliform 
counts less than 100 per 100 ml). 
114 137 
92 100 
91 50 
0 50 
9 0 
On the other hand, those stations which were rural in nature and which 
did not receive sewage treatment plant discharges had high percentages 
of their FC/FS ratios less than or equal to 0.7 indicating the influence 
of pastureland runoff. Examples of this group included the upper reach-
es of the Hillsborough River (Station #108), Alafia River (Station #114) 
and Little Manatee River (Station #113) which had 90%, 91% and 100% of 
their FC/FS ratios less than or equal to 0.7. 
Of the eleven stations sampled, the lower Hillsborough River (Station 
#l37) had the highest percentage of FC/FS ratios between 0.7 and 4.0 
indicating a mixture of pastureland runoff, urban runoff and the over-
flow discharge of untreated sewage from the City of Tampa sewage col-
lection system. 
Conclusions 
Since 1972 Hillsborough Bay and upper Old Tampa Bay northeast of the 
Courtney Campbell Causeway have consistently displayed excessive bac-
terial contamination. The bacterial pollution in Hillsborough Bay has 
been the result of discharges from the City of Tampa Hooker's Point 
Sewage Treatment Plant, a primary plant which discharged over 40 million 
gallons per day into upper Hillsborough Bay. During early 1979 the 
conversion of the Hookers Point Plant to advanced waste treatment was 
completed and it was hoped that there would be a corresponding improve-
ment in the bacteria levels in upper Hillsborough Bay. However, during 
several months of 1979 the City of Tampa sewage collection system over-
flowed into the lower Hillsborough River which flows into upper Hills-
borough Bay. Consequently, the lower Hillsborough River and upper 
Hillsborough Bay were highly contaminated by bacterial pollution during 
1979. The overflow problem is due to be corrected by the spring of 
1980. 
The bacterial pollution in upper Old Tampa Bay has been the result of 
several Hillsborough County sewage treatment plants. Hillsborough 
County has constructed an AWT plant in the area and has taken some of 
the old plants off line resulting in reduced. bacterial contamination as 
compared to previous years. However, bacterial contamination is still 
too high and will not be sufficiently reduced until the remaining old 
plants are also taken off line. In addition, the bacterial contamin-
ation in upper Old Tampa Bay was aggravated by poor tidal flushing 
resul ting from the Courtney Campbell Causeway. The Florida Department 
of Transportation has plans for improving tidal flushing in upper Old 
Tampa Bay in the future. 
The tributaries continued to have high bacteria counts, particularly 
during the rainy season. Bacterial contamination resulted from storm 
runoff and domestic waste discharges in urban tributaries while rural 
tributaries were contaminated primarily by pastureland runoff. 
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CHAPTER 4 
NUTRIENTS 
General 
Nutrients are those substances in a body of water which promote and 
maintain the growth of plants and animals. These substances are mea-
sured because abnormal amounts can contibute to excessive growths which 
may create a chain reaction of detrimental effects on the ecosystem. 
Fish kills, odors, discolorations, turbidity, shell fish poisoning, 
sedimentation, flooding, and navigational problems are but a few of the 
problems effected by nutrients. 
The substances required for algae and other aquatic plant growth can be 
placed into two categories: the macronutrients and the micronutrients. 
Phosphorous and nitrogen are in the macronutrients category along with 
carbon, hydrogen, oxygen, sulfur, potassium, magnesium, and sodium. The 
micronutrients are calcium, iron, manganese, copper, zinc, molybdenum, 
vanadium, boron, chloride, cobalt, and silicon. 
Phosphorous and nitrogen in their various chemical forms are the prin-
cipal nutrients of ecological concern. This report contains data on 
total phosphate, dissolved orthophosphate, nitrate nitrogen, organic 
nitrogen, ammonia nitrogen and total Kjeldahl nitrogen. 
Phosphorous and nitrogen are considered the more important nutrients to 
be measured because these substances most often have been found to be 
the limiting factors controlling excessive plant growth. 
Phosphate (Figure 4-1) 
During 1979 total phosphate averages ranged from a high of 2.23 mg/1 in 
Hillsborough Bay (near the mouth of the Alafia River and LeGardinier-
U.S. Phosphoric Products, Inc.) to a low of 0.09 mg/1 near Egmont Key. 
In general, McKay Bay and Hillsborough Bay had the highest concentra-
tions of phosphate averaging from 1.0 to 2.0 mg/1 total phosphate with 
the station near the mouth of the Alafia River the only station averag-
ing 2.0 or more . Old Tampa Bay and upper Tampa Bay averaged between 0.5 
and 1.0 mg/1, while the lower portion of Tampa Bay was relatively low 
averaging less than 0.5 mg/1 total phosphate. 
Phosphate-Tributaries 
Within the tributaries, stations on the Alafia River drainage basin had 
the highest values with the North Prong of the Alafia averaging 7.45 
mg/1. The South Prong of the Alafia was 2.35 mg/1, Alafia River at Bell 
Shoals Road was 3.41 mg/l, the mouth of the Alafia River at U.S. 41 
bridge was 1.57 mg/1 and Turkey Creek, a tributary to the Alafia River, 
was 1.61 mg/1. The high phosphate concentrations in the Alafia River 
were the result of phosphate mining and processing operations in Polk 
and eastern Hillsborough Counties. 
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The lowest total phosphate average was 0.07 mg/l in Cypress Creek, a 
tributary to the Hillsborough River. 
Phosphate Trends 
SYMAPs of total phosphate during 1976, 1977, 1978 and 1979 were very 
similar showing relatively high concentrations in McKay and Hillsborough 
Bays and low concentrations in lower Tampa Bay near the mouth of the 
Bay. 
A comparison of average phosphate concentrations in the Tampa Bay Basin 
from 1972 through 1979 (Figure 4-2) shows a decreasing trend in phos-
phate concentration from 1972 through 1976. In 1977 the levels rose 
only to fall again in 1978 and 1979. 
Phosphate concentrations in the Alafia River from 1959 through 1979 show 
generally improving trends. 
NITRATE NITROGEN (Figure 4-3) 
Nitrate enters the water from land runoff, industrial and domestic 
waste, rainfall, and from the chemical-biological oxidation of other 
forms of nitrogen, such as ammonia, nitrate and protein. 
In 1979, as in the previous years, nitrate concentrations throughout the 
Tampa Bay Basin were low . The highest geometric mean concentrations 
were found at the mouth of the Hillsborough River (0.093 mg/l) and the 
mouth of the Alafia River (0.080 mg/l). The lowest geometric mean was 
0.017 mg/l found at four stations in Old Tampa Bay. 
The SYMAP (Figure 4-3) shows relatively high values (0.04 mg/l or more) 
in McKay Bay and in Hillsborough Bay . Old Tampa Bay had three stations 
with means less than 0.02, while the remainder of the Bay was between 
0 . 02 and 0.04 mg/l. 
Because nitrogen was the limiting nutrient in the Tampa Bay Basin, the 
nitrate concentrations within the Bay were difficult to interpret by 
themselves. Relatively low nitrate concentrations could result either 
from low nitrate input or from high nitrate uptake by plants . Conse-
quently, nitrate concentrations and chlorophyll concentrations must be 
considered together to acquire a proper interpretation of nitrate data. 
In areas of the Bay with relatively high chlorophyll concentrations, 
much of the nitrate is probably in the form of phytoplankton. There-
fore, the nitrate concentrations in these areas may appear to be low, 
thereby masking a significant input of nitrate, such as a sewer plant 
discharge (for example, Old Tampa Bay northeast of the Courtney Campbell 
Causeway and the Largo Inlet) . Areas of the Bay with relatively high 
nitrate and chlorophyll concentrations (such as Hillsborough Bay and 
McKay Bay) should indicate areas of high nitrate input. 
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Nitrate Nitrogen - Tributaries 
The tributary with the highest geometric mean nitrate concentration 
(35.658 mg/1) was Delaney Creek at U.S. 41. This extremely high concen-
tration was the result of an industrial discharge from Nitram, Inc., a 
nitrogen fertilizer processing plant located upstream from the sampling 
station on Delaney Creek. 
Other tributaries with relatively high nitrate concentrations were the 
North Prong of the Alafia River (2.504 mg/1), the Alafia River at Bell 
Shoals Road (2.064 mg/1), Turkey Creek (1 . 505 mg/1) and Pemberton Creek 
(1.215 mg/l). The relatively high values in the Alafia River were 
probably the result of discharges from fertilizer chemical plants in 
Polk County, while the high concentration in Turkey Creek may have 
resulted from dairy farm operations. 
The relatively high nitrate average which occurred in Pemberton Creek 
during 1979 can be explained by a phenomenon which occurred at the Plant 
City sewage treatment plant, which discharges to Pemberton Creek. The 
Plant City sewage treatment plant has achieved advanced waste treatment 
in recent years by routing its effluent through a water hyacinth pond 
thereby providing nitrogen removal. In 1979 the water hyacinth popu-
lation in the pond was killed, perhaps by a toxic industrial discharge, 
resulting in a decreased level of nitorgen removal before discharge to 
Pemberton Creek. Attempts are being made to reestablish a hyacinth 
population in the pond. 
It is interesting to note that while the nitrate average for Pemberton 
Creek, which flows into Lake Thonotosassa, was relatively high (1.215 
mg/l), the nitrate average for Lake Thonotosassa was quite low (0.095 
mg/l). This can be explained by comparing the nitrate and chlorophyll a 
data. Lake Thonotosassa had the highest chlorophyll a average of the 
freshwater stations sampled (43.09 ug/l) indicating algae bloom con-
ditions. Indeed, Lake Thonotosassa has had a history of algae blooms; 
consequently, the relatively high nitrate levels introduced into Lake 
Thonotosassa from Pemberton Creek were taken up by the excessive algae 
population of the lake. 
Cypress Creek had the lowest nitrate mean of the tributaries sampled 
(0.046 mg/I). 
Total Kjeldahl Nitrogen (Figure 4-4) 
Total Kj eldahl nitrogen is a parameter which is frequently used as an 
indicator of sewage and industrial waste pollution. Kjeldahl nitrogen 
includes nitrogen from ammonia, amino acids, polypeptides and proteins. 
Most of those forms of nitrogen are of biological origin. Nitrogen is 
released from its organic form as ammonia which becomes ammonium ion in 
water . Some ammonium ion may then be oxidized stepwise to nitrite and 
nitrate. 
During 1979 geometric mean Kjeldahl nitrogen concentrations throughout 
the Tampa Bay Basin ~ere low with all values below 0.2 ~g/l. The va~ues 
ranged from a high of 0.121 mg/l at the mouth of the H111sborough R1ver 
to 0.022 at several stations near Egmont Key at the mouth of Tampa Bay. 
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The only stations which averaged between 0.1 and 0.2 mg/l were the 
mouths of the Hillsborough and Alafia Rivers. McKay Bay, Hillsborough 
Bay and Old Tampa Bay northeast of the Courtney Campbell Causeway aver-
aged between 0.05 and 0.1 mg/l while most of the rest of the Bay aver-
aged less than 0.05 mg/l. 
Total Kjeldahl Nitrogen - Tributaries 
Within the tributaries during 1979 the highest geometric mean Kjeldahl 
nitrogen (25.41 mg/l) was measured at Delaney Creek and U.S. 41. This 
high value can be attributed to the industrial waste discharge from 
Ni tram, Inc., a ni torgen fertilizer processing plant located upstream 
from the sampling station. 
The second highest value was recorded from Turkey Creek (0.78 mg/l). 
This value, although higher than other tributaries, was considerably 
reduced from the 1977 value of 12.77 mg/l. The reduction probably 
resulted from Lykes Brothers Meat Packing Plant ceasing its discharge 
into Turkey Creek. The Kjeldahl nitrogen which does occur in Turkey 
Creek may be the result of dairy farm operations. 
The lowest geometric mean Kjeldahl nitrogen value was measured in the 
upper reaches of the Little Manatee River (0.054 mg/l). 
Total Kjeldahl Nitrogen - Trends 
Total Kjeldahl nitrogen concentrations were considerably reduced during 
1978 and 1979 as compared with previous years. 
Conclusions 
Relatively high nutrient and/or chlorophyll concentrations were found in 
waters which received domestic or industrial waste. Although the City 
of Tampa Hookers Point sewage treatment plant was converted to advanced 
waste treatment during 1979, Hillsborough Bay continued to have rela-
tively high nutrient and chlorophyll concentrations. Those relatively 
high concentrations resulted from the discharge for many years of only 
primarily treated sewage, the overflow discharge for several months 
during 1979 of untreated sewage from the City of Tampa sewage collection 
system, the discharge of urban runoff and discharges from the Alafia 
River and Delaney Creek. 
Portions of Old Tampa Bay had relatively high chlorophyll values due to 
discharges from Pinellas County and Hillsborough County sewage treatment 
plants and poor tidal flushing. 
Within the tributaries, the Alafia River had high phosphate concen-
trations primarily due to phosphate mining and processing activities in 
Polk and eastern Hillsborough Counties. Delaney Creek had extremely 
high nitrogen values due to the industrial waste discharge from Nitram, 
Inc., a nitrogen fertilizer processing plant. Pemberton Creek had high 
nitrate values due to discharge from Plant City's sewage treatment 
plant. 
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Waters within the Tampa Bay Basin and its tributaries will continue to 
have excessive nutrient and chlorophyll concentrations and the problems 
associated with over-nutrification until industrial and domestic waste 
sources provide advanced waste treatment. 
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CHAPTER 5 
CHLOROPHYLL 
General 
Chlorophyll analysis is an indirect measure of the quantity of plank-
tonic algae present in a body of water. This algae may in turn be an 
indicator of eutrophication. The population or quantity of planktonic 
algae in the waters of the Tampa Bay Basin may frequently have a direct 
or indirect relation to the occurrence of fish kills odors discolor-
. ' , at~on of waters, water clarity or other phenomena. 
Measurements of chlorophylls !, £, £, and total Chlorophyll were deter-
mined from 1972 through 1979. Analytically, chlorophyll a was the 
pigment which was most precisely and accurately determined -. Conse-
quently, chlorophyll a was included in the discussion while the other 
pigments were simply listed in the data . Chlorophyll a is not a true 
indicator of biomass since some planktonic species contain no chloro-
plasts and when chloroplasts are present, they vary in number, size and 
pigment content per cell. Light, nutrients and other factors also 
influence the quantity of chlorophyll per cell so that their horizontal 
and vertical distribution in a body of water becomes important. Despite 
these variables and limitations, chlorophyll determinations are felt to 
be a useful indicator of relative phytoplankton population. 
Measurements .(Figure 5-1) 
During 1979 chlorophyll a concentrations averaged from 43.86 ug/l in 
Hillsborough Bay near the-Alafia River and 43.47 ug/l in McKay Bay to a 
low of 5.62 ug/l near Egmont Key at the mouth of Tampa Bay. 
Areas averaging 20 . 0 ug/l or more included McKay Bay, Hillsborough Bay, 
Old Tampa Bay northeast of the Courtney Campbell Causeway and the Largo 
Inlet. The remainder of Old Tampa Bay and upper Tampa Bay averaged 
between 15.0 and 20.0 ug/l. Conditions improved toward the mouth of 
Tampa Bay where the waters averaged between 5.0 and 10.0 ug/l. No 
station averaged less than 5.0 ug/l during 1979 . 
Tributaries 
Tributaries which displayed high chlorophyll ~ concentrations were Lake 
Thonotosassa at the mouth of Flint Creek (44.07 ug/1) , Tampa Bypass 
Canal (19.83 ug/1) , and Delaney Creek (29.12 ug/1). Lake Thonotosassa 
receives treated domestic and industrial waste from Plant City as well 
as agricultural run-off. Algae blooms with resultant fish kills have 
been common in Lake Thonotosassa during warm weather. The Tampa Bypass 
Canal has been a source of numerous complaints from residents concerning 
algae blooms and fish kills. Industrial waste, domestic waste, storm 
water runoff and the channelization of the Palm River and Six Mile Creek 
all have contributed to the poor water quality which exists in the Tampa 
Bypass Canal. Delaney Creek receives the industrial discharg~ from 
Nitram, Inc . , a nitrogen chemical processing plant, as well as the 
runoff from pasturelands. 
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The lowest average chlorophyll a was measured from the upper reaches of 
the Little Manatee River (1.40 ug/l). 
Trends 
The SYMAP for chlorophyll ~ during 1979 was very similar to that of 
previous years with high chlorophyll ~ concentrations occurring through-
out McKay Bay, Hillsborough Bay and Old Tampa Bay northeast of the 
Courtney Campbell Causeway and Largo Inlet. The Largo Inlet area of Old 
Tampa Bay had shown an improvement in 1978 but returned to previous high 
levels during 1979. 
Average chlorophyll ~ concentrations throughout the Tampa Bay Basin 
increased in 1979 to about 18 ug/l, the highest average recorded since 
the Water Quality Monitoring Program began in 1972 (Figure 5-2). The 
increase may have resulted from increased rainfall during 1979 washing 
nutrients into the Bay and thereby increasing plant growth. 
Algae Blooms 
An algae bloom is an excessive growth of a microscopic pla~t. During 
1979 algae continued to cause numerous problems within some portions of 
the Tampa Bay Basin, some tributaries and some lakes within Hillsborough 
County. Turbidity, odors, discolorations of the water and fish kills 
have frequently been caused, directly or indirectly, by algae blooms. 
Dinoflagellates, which are microscopic, single-celled algae, frequently 
cause algae blooms in Tampa Bay. The dinoflagellate species of greatest 
concern locally is Ptychodiscus breve (formally Gymnodinium breve), a 
toxic red tide organism which has plagued the west coast of Florida and 
Tampa Bay for many years. 
In 1971 Tampa Bay experienced a major red tide outbreak which killed 
millions of fish throughout the Bay. In 1972 and 1973 no' red tide 
blooms were detected. In 1974 outbreaks occurred all along the west 
coast of Florida from Port Charlotte to Clearwater. This outbreak, 
however, was not as severe or damaging as the 1971 outbreak. In 1975, 
1976 and 1977 the red tide organism was not detected in Tampa Bay. 
In 1978 a red tide outbreak occurred on the west coast of Florida with 
low concentrations of Ptychodiscus breve being detected in lower Tampa 
Bay during September and October. However, concentrations in Tampa Bay 
were not high enough to cause significant fish kills. 
Red tide was again detected in lower Tampa Bay during the winter of 
1979; however, concentrations were low and no fish kills occurred. 
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FIGURE 5-2 
AVERAGE CHLOROPHYLL A 
IN THE TAMPA BAY BASIN 
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During 1979 species of dinoflagellates and other algae were detected as 
follows: 
MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
LOCATION 
Tampa Bypass Canal 
McKay Bay 
Hillsborough Bay 
Tampa Bypass Canal 
Hillsborough Bay 
Old Tampa Bay 
Hillsborough Bay 
Tampa Bay 
Old Tampa Bay 
Hillsborough Bay 
Old Tampa Bay 
Channel "A" & 
Sweetwater Creek 
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SPECIES DETECTED 
Bloom of Gyrodinium fissum 
and Gymnodinium splendens 
Bloom of Noctiluca 
Bloom of diatom 
NO BLOOMS 
NO BLOOMS 
Bloom of Gymnodinium splendens 
Bloom of Prorocentrum 
Bloom of Peridinium and 
Prorocentrum 
Bloom of unidentified organism 
Bloom of Ceratium hircus 
Bloom of filamentous algae 
Bloom of filamentous algae 
NO BLOOMS 
NO BLOOMS 
Bloom of Gymnodinium splendens 
CHAPTER 6 
OXYGEN RELATIONSHIPS 
In the delicate balance of nature which exists in an estuary such as 
Tampa Bay, dissolved oxygen can be a limiting factor of critical impor-
tance. To support a balanced ecosystem the waters of the estuary must 
contain sufficient quantities of dissolved oxygen to sustain animal 
metabolism. 
Variations in dissolved oxygen are a function of discharge of soluble 
organic material, oxygen demand and rate of uptake of benthic deposits, 
photosynthesis and respiration by plankton, water temperature, re-aera-
tion, and freshwater input and tidal exchange . 
During 1979, biochemical oxygen demand (BOD), dissolved oxygen and total 
organic carbon (TOC) were measured at each sampling station. 
Biochemical Oxygen Demand (BOD) 
Biochemical oxygen demand is a measure of the amount of decomposable 
material in the water. When this material is decomposed, dissolved 
oxygen in the water is utilized by saprotrophic organisms. Therefore 
this decomposition can exert a demand on the dissolved oxygen within the 
water and thereby reduce the dissolved oxygen available for aquatic 
animal metabolism. 
Rules and Regulations 
According to the Rules and Regulations of the Hillsborough County Envi-
ronmental Protection Commission, the dissolved oxygen of waters shall 
not be artificially depressed below the values of 4 mg/1 or 70% satura-
tion. Biochemical oxygen demand shall not be altered to exceed values 
which would cause dissolved oxygen to be depressed below the limits 
listed above and, in no case, shall it be great enough to produce nuis-
ance conditions. 
BOD Measurements (Figure 6-1) 
During 1979 BOD ranged from an average of 5.59 mg/l in McKay Bay and 
5.53 mg/l in Hillsborough Bay near the Alafia River to a low of 1.20 
mg/1 at two stations near the mouth of Tampa Bay. 
The SYMAP (Figure 6-1) shows that McKay Bay and portions of Hillsborough 
Bay had the highest BOD values averaging 4 mg/1 or more. The remainder 
of Hillsborough Bay and the Largo Inlet area of Old Tampa Bay had rela-
tively high values averaging between 3 and 4 mg/l. Conditions improved 
toward the mouth of Tampa Bay with averages less than 2 mg/1. 
BOD - Tributaries 
Wi thin the tributaries the highest average BOD was measured in Lake 
Thonotosassa at the mouth of Flint Creek (5.58 mg/1). Other tributaries 
with relatively high BOD values were Turkey Creek (5.04 mg/1), Channel 
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"A" 0.26 mg/I) , Tampa Bypass Canal (3.45mg/l) and Delaney Creek 0.71 
mg/ 1) . Lake Thonotosassa, Channel "A", and the Tampa Bypass Canal all 
receive domestic waste discharges while Turkey Creek and Delaney Creek 
receive dairy and pastureland runoff. 
The Hillsborough River at Fowler Avenue had the lowest BOD average of 
1. 21 mg/1. 
BOD Trends 
The BOD distribution throughout the Bay in 1979 was similar to previous 
years with high values occurring in McKay Bay, Hillsborough Bay and the 
Largo Inlet area of Old Tampa Bay indicating the discharge of insuf-
ficiently treated sewage in these areas. Conditions improved toward the 
mouth of Tampa Bay where BOD values were quite low. 
Dissolved Oxygen 
Dissolved oxygen saturation in Hillsborough County waters, depending on 
temperature and salinity, is around 7 or 8 mg/l. Dissolved oxygen will 
vary diurnally. Higher values occur during the day due to photosynthe-
sis and lower values are evident at night due to respiration in the 
absence of photosynthesis. An area with a high BOD could be expected to 
have a dissolved oxygen concentration below saturation. An area under-
going an algae bloom could be expected to have a wildly fluctuating 
diurnal cycle of dissolved oxygen with values higher than saturation 
during the day and values lower than saturation at night. Consequently, 
dissolved oxygen values around 7 or 8 mg/l would indicate normal condi-
tions; while values significantly higher or lower may indicate a stres-
sed environment. 
Dissolved oxygen concentrations may also vary vertically in the water 
column. Dissolved oxygen may be highest near the surface where atmos-
pheric oxygen can be introduced into the water; while concentrations on 
the bottom may be low due to organic decomposition resulting in a stres-
sed environment for benthic organisms. 
Dissolved Oxygen - Measurements 
During 1979 dissolved oxygen was measured at the surface, mid-depth and 
at the bottom at each station in the Bay. 
The SYMAP of the surface measurements (Figure 6-2) shows a few stations 
averaging between 5 and 7 mg/l with the mouth of the Hillsborough River 
having the lowest avearge of 5.09 mg/l. The remainder of the Bay aver-
aged 7 mg/l or more with no averages significantly above saturation. 
There were no stations which averaged less than 5 mg/l. 
At mid-depth only one station, the mouth of the Alafia River, averaged 
less than 5 mg/l with a value of 4.61 mg/I. The SYMAP (Figure 6-3) 
shows larger areas averaging between 5 and 7 mg/l with the remainder of 
the Bay averaging 7 mg/l or more. There were no stations which averaged 
significantly above saturation. 
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On the bottom, the station with the lowest dissolved oxygen average 
(3.76 . mg/1) was in the harbor at East Bay and the 22nd Street Causeway 
(Stabon 1154). The mouths of the Alafia and Hillsborough Rivers were 
also low with averages of 4.04 mg/1 and 4.50 mg/1 respectively. The 
SYMAP (Figure 6-4) shows East Bay, the mouth of the Hillsborough River 
and the mouth of the A1afia River averaging less than 5 mg/1. Most of 
the Bay averaged between 5 and 7 mg/1 while the remainder averaged 7 
mg/1 or more. There were no stations which averaged significantly 
greater than saturation. 
Dissolved Oxygen - Worst Condition (Figure 6-5) 
Dissolved Oxygen, when limited for only a very short time, can cause 
significant effects on the aquatic ecosystem. An entire community of 
aquatic organisms can be decimated after only a few hours of oxygen 
depletion. Population shifts may occur after periods of oxygen stress, 
favoring facultative anaerobes or pioneer communities. In an attempt to 
visually depict the worst conditions which existed in the Bay during 
1979, while minimizing the possible effects of sampling or analytical 
errors, a SYMAP is presented of dissolved oxygen on the bottom using 
second minimum values (Figure 6-5). The lowest value was 0.20 mg/1 in 
East Bay at the 22nd Street Causeway (Station 1154). The mouth of the 
A1afia River also had a very low value of 0.90 mg/1 (Station #74) . 
Those were the only stations which had second minimum values less than 2 
mg/1. A couple of stations in Hillsborough Bay and a station in Tampa 
Bay near Apollo Beach had values between 2.0 and 3.5 mg/1. A number of 
stations had values between 3.5 and 5.0 while the remainder of the Bay 
was 5 mg/1 or . more. The relatively low value in Tampa Bay near Apollo 
Beach probably resulted from the warm water discharge from Tampa Elec-
tric Company's Big Bend Power Plant. 
Dissolved Oxygen - Algae Bloom Conditions (Figure 6-6) 
An algae bloom can trigger a wildly fluctuating diurnal cycle of dis-
solved oxygen with concentrations significantly above saturation during 
the day and significantly below saturation at night resulting in an 
unstable environment. Since the sampling stations were sampled during 
the day, dissolved oxygen concentrations significantly above saturation 
may indicate algae bloom conditions and may warn of impending low dis-
solved oxygen concentrations at night with resultant fish kills or 
benthic die-off. 
In an attempt to visually depict dissolved oxygen values indicative of 
algae bloom conditions, while minimizing the possible effects of samp-
ling or analytical errors, a SYMAP is presented of dissolved oxygen at 
the surface using second maximum values (Figure 6-6). The highest value 
was 14.00 mg/1 from East Bay at the 22nd Street Causeway (Station 1154) . 
Interestingly, that station also recorded the lowest second minimum 
value of 0.20 mg/1 at the bottom indicating a very unstable, stressed 
environment. According to the SYMAP, McKay Bay and East Bay had values 
more than 12.00 mg/1 while much of Hillsborough Bay had values between 
10.00 and 12 . 00 mg/1 indicating algae bloom conditions. The remainder 
of the Bay had more normal values of less than 10.00 mg/1. 
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Dissolved Oxygen - Tributaries 
Within the tributaries, dissolved oxygen samples were collected from 
mid-depth. 
Cypress Creek, a tributary to the Hillsborough River, had the lowest 
average dissolved oxygen (2.59 mg/l). Other relatively low values were 
measured in the Tampa Bypass Canal (3.47 mg/l) and the Hillsborough 
River at Fowler Avenue (3.80 mg/l). 
Lake Thonotosassa at the mouth of Flint Creek averaged 10.52 mg/1, sig-
nificantly over saturation and indicative of algae bloom conditions. 
The Tampa Bypass Canal had the lowest second minimum dissolved oxygen 
value of 0.40 mg/1. 
The low dissolved oxygen level average in Cypress Creek can be attribut-
ed to the nature of the creek itself rather than to a pollution source. 
Cypress Creek is very swampy in nature and has a considerable amount of 
natural vegetative decomposition occurring along its course. Corre-
spondingly, Cypress Creek had the highest total organic carbon (TOC) 
average (21.01 mg/l) and the highest color average (142.60 platinum-co-
balt units) of all the tributaries sampled during 1979, indicating 
conditions typical of tributary headwater swamps. Consequently, the 
relatively low dissolved oxygen values measured in Cypress Creek re-
sulted from natural vegetative decomposition occuring in the headwater 
swamps rather than from pollution. The relatively low dissolved oxygen 
average in the Hillsborough River at Fowler Avenue can be explained 
similarly. On the other hand, oxygen stress in the Tampa Bypass Canal 
resulted from industrial and domestic waste, stormwater runoff and the 
channelization of the Palm River and Six Mile Creek. The Tampa Bypass 
Canal has had a history of algae blooms and fish kills. 
Dissolved Oxygen Trends 
Dissolved oxygen patterns within the Tampa Bay Basin during 1979 were 
similar to previous years with oxygen stress occurring in East Bay, 
Hillsborough Bay (especially the mouths of the Hillsborough and Alafia 
Rivers) and in Tampa Bay near Apollo Beach. Some tributaries also 
continued to undergo oxygen stress due to waste discharge and loss of 
assimilative capacity due to channelization. 
Total Organic Carbon (TOC) 
TOC is a measure of all the carbon in a sample and can be useful in 
assessing the potential oxygen demand of organic materials on a body of 
water. 
TOC correlates with traditional five-day biochemical oxygen demand 
(BODS) as an indicator of organic loading of many waters and waste-
waters. The primary advantages of TOC over the BODS test are speed and 
accuracy. 
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TOC is considered by the U. S. Environmental Protection Agency as a 
so-called "demand" analysis. In the testing of sewage treatment plants, 
the EPA allows that TOC may be substituted for BOD after a long-term 
correlation has been demonstrated for the plant in question. 
Although TOC is useful in assessing the potential oxygen demand on a 
body of water, it must be kept in mind that not all forms of organic 
carbon exert an oxygen demand. For example, highly colored marsh waters 
may have a high TOC value but a very low BOD value. 
TOC Measurements (Figure 6-7) 
During 1979 the highest average TOC was 13.05 mg/l at station 33 between 
Tampa Bay and Old Tampa Bay. This station has not had a history of high 
TOC values, and a closer examination of the data revealed that the high 
average resulted from one very high sample (75.70 mg/l) which may have 
resulted from sampling or analytical error or some other unusual condi-
tion. The second highest average was 10.23 mg/l in Hillsborough Bay 
near Ballast Point while the lowest average was 2.35 mg/l near Egmont 
Key at the mouth of Tampa Bay. 
TOC averages of 9 mg/1 or more occurred throughout McKay Bay, several 
stations in Hillsborough Bay, and in Old Tampa Bay northeast of the 
Courtney Campbell Causeway, as well as at station 33. Values generally 
decreased toward the south with stations near the mouth of Tampa Bay 
averaging less than 3 mg/l. 
TOC Tributaries 
Within the tributaries during 1979 the highest TOC average was 21.01 
mg/1 in Cypress Creek while the lowest was 7.80 mg/1 in the Hillsborough 
River at U. s. 301. The relatively high TOC average in Cypress Creek 
resulted from natural vegetative decomposion within the creek's swamps 
rather than from pollution. 
During 1977 Turkey Creek had the highest TOC average of 30.16 mg/l 
resulting primarily from the discharge from Lykes Brothers, Inc., a meat 
packing plant in Plant City. During 1978 the discharge from Lykes was 
eliminated and the TOC value for Turkey Creek was reduced to 15.42 mg/1 
and in 1979 to 13.83 mg/l. 
TOC Trends 
The same general pattern of TOC distribution was evident during 1979 as 
compared to previous years; however, the levels were reduced. 
Conclusions 
Areas undergoing oxygen stress had dissolved oxygen values either sig-
nificantly below or above saturation, indicating conditions character-
ized by organic decomposition or algae bloom. 
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Areas with high BOD were generally also under oxygen stress. 
Areas with high BOD generally also had high TOC. The reverse, however, 
was not necessarily true. Some areas with high TOC resulted from highly 
colored river water discharge and did not have a correspondingly high 
BOD. 
Areas of the Bay which displayed relatively high BOD, TOC and/or oxygen 
stress were McKay Bay - East Bay area, portions of Hillsborough Bay, Old 
Tampa Bay northeast of the Courtney Campbell Causeway and Largo Inlet 
and Tampa Bay near Apollo Beach. 
Tributaries which displayed abnormal oxygen stress generally received 
domestic or industrial waste and had been channelized. 
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CHAPTER 7 
LIGHT CLIMATE 
Introduction 
In an estuary, such as the Tampa Bay Basin, the intensity of light which 
prevails is of critical importance to the . life forms which exist in the 
ecosystem. 
The light climate of a body of water is dependent on the extinction of 
radiation which, in turn, is controlled by two factors: the absorption 
of radiation by water itself or by substances dissolved in water (such 
as color), and the scattering of radiation by suspended matter (turbid-
ity) . 
An indication of the light climate of a body of water can be acquired by 
measuring turbidity, color and light penetration. A comparison of these 
parameters throughout the waters of the Tampa Bay Basin can provide 
information concerning not only the relative degree of water clarity, 
but can also provide information concerning the location of point and 
non-point sources of water pollution . 
Measurements 
During 1979 the waters of the Tampa Bay Basin were sampled monthly for 
turbidity, color and effective light penetration. Water samples were 
collected from mid-depth and analyzed in the laboratory for the deter-
mination of turbidity and color. Effective light penetration was mea-
sured in the field utilizing a 20 cm diameter Secchi disc. 
Color 
Color in water may result from the presence of natural metallic ions, 
humus and peat materials, plankton, weeds and industrial waste (Standard 
Methods, 1971). 
There are two kinds of color w~ich can be distinguished: true and 
apparent. True color is that which is due to substances in solution 
wi thin the water, whereas apparent color can also be effected by sus-
pended material within the water as well as by the surroundings. 
The water samples analyzed for color during this investigation were 
centrifuged to remove suspended material prior to analysis which re-
sulted in the determination of true color rather than apparent color. 
Color Measurements (Figure 7-1) 
During 1979 color values ranged from an average of 39.6 platinum-cobalt 
units at the mouth of the Hillsborough River to 3.6 units near Egmont 
Key. Color averages of 9 or more occurred throughout McKay Bay, Hills-
borough Bay, Old Tampa Bay and the upper half of Tampa Bay. Values de-
creased toward the south with stations near the mouth of Tampa Bay 
averaging between 3 and 5 units. No station averaged less than 3 during 
1979. 
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Color Tributaries 
Much of the color in the waters of the Bay can be attributed to the 
numerous rivers and creeks which discharge into the Bay rather than to 
pollution. These tributaries originate in swamps which are heavily 
laden with tannins which impart the characteristic dark brown or black 
color to the water. Consequently, the color of the water will vary 
seasonally. During the dry season, when there is little flow . in the 
tributaries, there is little color in the water. However, during the 
rainy season, the headwater swamps swell with water and overflow into 
the tributaries, carrying colored water into the Bay. 
During 1979, the highest average color was measured in Cypress Creek 
(142.6 units). Double Branch Creek and the Little Manatee River also 
had relatively high values of 126 . 6 and 124.9 units respectively. 
Relatively low averages were measured in Sweetwater Creek (39.3 units), 
Channel "A" (43.5 units) and the Tampa Bypass Canal (46 . 5 units). The 
low color values in these tributaries can be explained by the fact that 
each has been extensively channelized thereby eliminating headwater 
swamps and floodplain vegetation which naturally impart color to the 
water. 
Color Trends 
The color patterns within the Tampa Bay Basin during 1979 were similar 
to previous years; however, the values were generally higher. When 
yearly color variations exist, they are due primarily to variations in 
rainfall. 
Turbidity 
Turbidity in water is an expression of the optical property of a sample 
which causes light to be scattered and absorbed rather than transmitted 
in straight lines through the sample. Turbidity in water may be caused 
by the presence of suspended matter such as clay, silt, finely divided 
organic and inorganic matter, plankton or other microscopic organisms. 
Excessive turbidity in a body of water can decrease the light intensity 
through the water column resulting in a decreased compensation point of 
photosynthesis with a concomitant reduction in attached vegetation. The 
injurious effect of turbidity can also be manifested in the deposition 
of sediment on the surface of benthic flora and fauna. 
Turbidity Regulations 
The Rules and Regulations of the Hillsborough County Environmental 
Protection Commission state that the turbidity of waters shall not 
exceed 50 Nephelometric Turbidity Units (NTU) above background values. 
Turbidity Measurements (Figure 7-2) 
During 1978 turbidity averaged from a high of 14.7 NTU in Hillsborough 
Bay to a low of 2.8 NTU in Tampa Bay near the Sunshine Skyway. Areas of 
the Bay which averaged 7 NTU or more included McKay Bay and portions of 
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Hillsborough Bay. The remainder of Hillsborough Bay averaged 5 to 7 NTU 
as did portions of Old Tampa Bay and the mouth of the Little Manatee 
River. The Bay generally improved toward the south· however only one 
station (#24) averaged less than 3 NTU. " 
Hillsborough Bay has had high turbidity values during 1978 and 1979 due 
to dredging operations associated with the Tampa Harbor Deepening 
Project. The highest first maximum turbidity during 1979 was 110.0 NTU 
at station 52 in Hillsborough Bay, a violation of the turbidity stand-
ard. 
Areas near Mullet Key were relatively turbid during 1977 and 1978 due to 
dredging activities associated with the Tampa Harbor Deepening Project; 
however, conditions improved during 1979 because of completion of dredg-
ing activities in that section of the Bay. 
Turbidity - Tributaries 
Within the tributaries during 1979 the highest turbidity average occur-
red at Turkey Creek (8.1 NTU) while the lowest was Cypress Creek 0.4 
NTU). The average of 8.1 NTU at Turkey Creek was reduced from the 1977 
value of 15.6 NTU and may have resulted from the eliminat1.on of the 
discharge from Lykes Brothers, Inc., a meat packing plant in Plant City. 
Station #105, Hillsborough River below the dam, conti nued to have low 
turbidity averages (4.0 NTU) as a result of pollution control measures 
at the City of Tampa Water Treatment Plant which has eliminated the 
discharge of alum sludge. In 1973 that station had an average turbidity 
of 782 NTU resulting from the alum sludge discharge. 
Turbidity Trends 
The turbidity patterns throughout the Tampa Bay Basin were affected by 
dredging activities associated with the Tampa Harbor Deepening Project. 
The Bay will continue to be affected to varying degrees as the project 
continues for several years. The effects of the dredging on the tur-
bidity levels and patterns in the Bay can be expected to continue after 
the proj ect is completed due to the resuspension of fine sediment by 
wind-driven waves. 
Effective Light Penetration (Figure 7-3) 
If a sample station is relatively shallow so that the Secchi Disc can be 
observed on the bottom, an accurate determination of light penetration 
cannot be made. Consequently, shallow stations were excluded from the 
SYMAPs depicting effective light penetration. 
In 1979 among stations deep enough to accurately determine effective 
light p~netration, average values ranged from 17 inches in Hillsborough 
Bay to 95 inches near Egmont Key. Areas which a~eraged less than 50 
inches of light penetration included McKay Bay, H1llsborough Bay, Old 
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Tampa Bay, Upper Tampa Bay and a portion of Tampa Bay near Mullet Key. 
Values generally improved toward the mouth of the Bay with values near 
Egmont Key between 90 and 110 inches. No stations averaged 110 inches 
or more during 1979. 
Since light penetration through the water column can be affected by 
substances dissolved in the water (color) and by substances suspended in 
the water (turbidity), it would be expected that light penetration 
within the Tampa Bay Basin would be affected not only by point sources 
of pollution but also by non-point source storm run-off which would 
carry dissolved and suspended materials from the surrounding land areas 
into the waters of the bay. Consequently, areas affected by point 
source pollution would be expected to display poor light penetration 
during the whole year, while light penetration in areas affected only by 
non-point source storm run-off would be expected to fluctuate according 
to rainfall. 
SYMAPs were prepared which depict light penetration within the Bay for 
each quarter of 1979 (Figures 7-4 through 7-7). McKay Bay, Hillsborough 
Bay and portions of Old Tampa Bay showed consistently poor light pene-
tration throughout the year. The remaining areas of the Bay fluctuated 
seasonally with respect to light penetration indicating the effect of 
storm runoff. 
In addition to point source pollution and non-point storm runoff, the 
most significant factor affecting light penetration within the shallower 
areas of the Bay was resuspension of bottom sediment due to wind-driven 
waves. 
Light Penetration - Tributaries 
Within the tributaries, effective light penetration is not an accurate 
parameter for comparison between tributary stations in Hillsborough 
County . Many of the tributary stations are so shallow that the Secchi 
disc is consistently visible on the bottom, making it impossible to 
measure light penetration at those stations. Also, many of the tribu-
tary stations are sampled from bridges rather than from a boat, result-
ing in inaccuracies due to varying heights of the bridges from which the 
Secchi disc is lowered. However, the use of a Secchi disc at the tribu-
tary stations can provide comparative information from year to year at 
each station rather than between stations. 
Light Penetration Trends 
Light penetration throughout the Tampa Bay Basin followed the ~ame 
general pattern that has been evident in p:evious years. However, 11g~t 
penetration was generally not as good 1n 1977, 19~8 and 1979 as 1n 
previous years. Light penetration was ~ffected dunng 1977, 1978 ~nd 
1979 by dredging activities associated w1th the Tampa Harbor Deepen1ng 
Project. 
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Conclusions 
In summary, a comparison of color, turbidity and light penetration in 
the Tampa Bay Basin from 1971 through 1979 demonstrated a general north 
to south trend toward decreasing color, decreasing turbidity and in-
creasing light penetration. The combined effect of these parameters 
indicated a general north to south trend toward an increased water 
clarity and more favorable light climate. 
Hillsborough Bay generally provided the least favorable light climate 
within the Tampa Bay Basin. Dredging activities associated with the 
Tampa Harbor Deepening Project contributed significantly to Hillsborough 
Bay's poor light climate during 1978 and 1979. Other factors which 
affected the light climate of Hillsborough Bay included urban runoff and 
poor tidal flushing. 
Certain areas of Old Tampa Bay in the vicinity of the Courtney Campbell 
Causeway also provided a relatively poor light climate. These waters 
received domestic waste discharges from Hillsborough and Pinellas County 
and were seasonally affected by storm run-off from surrounding areas. 
The situation was aggravated by poor flushing due to the distance from 
the mouth of the Basin and due to hindrance of flushing resulting from 
Courtney Campbell Causeway. 
Tampa Bay generally provided relatively good light climate. Although 
Tampa Bay received domestic waste discharge and urban run-off in some 
areas, significant industrial waste discharge was absent, flushing 
action was rather good, and large areas of natural shoreline vegetation 
provided filtration of pollutants. 
In the future, as other sections of the ship channel are dredged in 
conjunction with the Tampa Harbor Deepening Project, the light climate 
of adjacent areas of the Bay can be expected to be adversely effected. 
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Chapter 8 
WATER TEMPERATURE 
METEOROLOGY AND HYDROLOGY 
Meteorology (Table 8-1) 
Daily maximum air temperatures affect water temperatures in the rela-
tively shallow Tampa Bay Basin. Many parameters measured are directly 
or indirectly affected by changes in water temperature . Table 8-1 shows 
the averages of the maximum daily temperatures for each month during 
1979 as well as the amount that each of those averages departed from 
normal. 
Precipitation can affect water parameter dilution and runoff (clean or 
polluted) in the Tampa Bay Basin. Accordingly, table 8-1 shows the 
total precipitation for each month and the 24-hour maximum precipitation 
for each month during 1979. Rainfall totals yearly 1972-1979 are of 
interest for interpretation of parameter trends: 1972-42.18", 1973-
49.71:, 1974-33.90", 1975-43.44", 1976-42.99", 1977-32.47", 1978-39.85" 
and 1979-66.46". Average yearly rainfall through 1979 was 48.08". 
Average windspeed gives some indication of water choppiness or wind 
development of water currents. The direction of the wind can determine 
what areas of the Bay are affected by the wind-generated waves and can 
also affect the tides in the Bay. Table 8-1 includes the average wind-
speed and prevailing direction for each month during 1979. 
Sunshine affects many water parameters measured. Related statistics 
shown in table 8-1 are percent of possible sunshine and average sky 
cover for each month during 1979. 
1979 could be classed as a year colder than normal, with about 18" above 
normal rainfall, and near normal sunshine and winds. 
Flushing of Tampa Bay (Figure 8-1) 
River inflow, sewage plant and rainwater runoff all contribute some 
localized flushing to Tampa Bay. 
Tidal exchange is the major flushing agent. A mathematical hydraulic 
and dynamic water quality model was developed at University of South 
Florida, S.M.F. Engineering Department, under the guidance of Dr. Bernard 
E. Ross. The following discussion is extracted primarily from the 
results of this USF study. 
Tampa Bay Tides are predominantly semi-diurnal (two high tides and two 
low tides daily). The high tide at the entrance of Tampa Bay and the 
high tide in the extremity of Old Tampa Bay differ in time by about 
three and one-half hours. Confused flows resulted when ebb waters meet 
flood waters, causing varied net flow direction patterns. 
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MONTH 
January 
February 
March 
April 
May 
June 
July 
August 
Table 8-1 
METEOROLOGICAL VARIABLES AFFECTING WATER QUALITY 
1979 
AVERAGE AIR 
TEMPERATURE PRECIPITATION WIND 
Max. Departure Total Max. Average Prevailing 
Qaily from Normal Inches 24 Brs. Speed (MPH) Direction 
68.0 -2.6 5.72 2.05 10.4 NNE 
69.2 -2.5 2.87 2.21 8.8 N 
74.7 -0.6 2.43 1. 70 8.0 E 
83.2 +2.2 0.55 .26 9.1 SSE 
83.7 -1.3 17.64 11.45 7.5 ESE 
88.6 -0.2 2.07 1.27 7.4 NNE 
90.5 +2.0 5.93 2.50 6.9 SE 
89.3 0.0 12.76 1.60 5.9 E 
September 87.2 +1.1 13.98 3.68 8.3 ESE 
October 83.6 +0.5 0.16 0.09 7.3 NE 
November 77.7 +1.9 0.83 0.35 8.3 NE 
December 71.8 +1.4 1.52 1.01 7.9 HE 
YEARLY 80.6 -0.9 66.46 11.45 8.0 E 
SUNSHINE 
% . Ave. Sky 
Possible Cover (10th) 
56 6.5 
63 5.8 
76 4.3 
80 5.9 
77 5.0 
81 4.1 
69 6.3 
55 6.3 
40 7.2 
71 3.7 
67 5.2 
51 6.7 
66 5.6 
Figure 8-1 
TAMPA BAY 
rt"9 r""E~ T ICRL.. ~.Q€'"L 
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NET VELOCITIES 
I • •• • t •• • • • •• I 
Net Velocities at Each Point for 1 Tidal Cycle 
Reproduced, courtesy of Daniel H. Cote, 
SMF--USF 1973, "Applications of Computer 
Modeling Techniques to Determine Hydraulic 
Characteristics of Tampa Bay" 
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Net or resultant flows at grid points throughout Tampa Bay were calcu-
lated and location of gyres determined. Net rotary fluid motions, known 
as "gyres" are apparent throughout the Bay. Bottom depth configurations 
can cause gyres, while gyres can also affect deposition of materials. 
A close comparison between location of these major gyres and locations 
of certain water sampling parameter maxima or minima may show signifi-
cant correlations. Particles in suspension (or in solution) tend to 
concentrate in the vicinity of these gyres. 
A detailed study of single particles released to Northern Old Tampa Bay 
showed that their final flushing into the Gulf of Mexico required up to 
twenty months. This flushing time was extremely variable dependent upon 
initial particle location. Flushing from southern Old Tampa Bay could 
be accomplished in about five months. 
To effect a 90 percent reduction in concentrations of a substance in 
Tampa Bay required about six ,months, with the gyre regions accumulating 
highest concentrations. 
Calculations made at USF S .M.F. Engineering Department estimated that 
only about one quarter of the tidal quantity of water is permanently 
removed from Tampa Bay by mixing with Gulf of Mexico waters. 
Water Temperatures (Figures 8-2 through 8-4) 
In order to show the variations in water temperature throughout Tampa 
Bay, SYMAPs were prepared which depicted average temperature at mid-
depth, first maximum temperatures at mid-depth, and first minimum tem-
peratures at mid-depth. 
During 1979 Station 25 near the Sunshine Skyway in Tampa Bay had the 
highest average water temperature of 24.6°C, while the lowest average 
temperature was at station 62 in upper Old Tampa Bay (22. OOC). The 
SYMAP (Figure 8-2) shows that the lower portion of the Bay generally had 
higher average temperatures, while temperatures decreased toward the 
north into Old Tampa Bay and Hillsborough Bay. However temperatures 
increased again in upper Hillsborough Bay probably due to the warm water 
discharges from Tampa Electric Company's Hookers Point and Gannon power 
plants. 
The highest first maximum temperature (31.5°C) was measured at Station 
63 in Old Tampa Bay, while the lowest first maximum temperature (28.0 0 C) 
was from station 70 at the tip of Davis Islands. The SYMAP of first 
maximum temperatures (Figure 8-3) shows that the highest first maximum 
temperatures occurred in Old Tampa Bay and in Tampa Bay near the Sun-
shine Skyway. The lowest first maximum temperatures occurred along the 
western side of Hillsborough Bay. 
The highest first minimum temperatures, (15.5°C) was measured at station 
9 near Apollo Beach in Tampa Bay and probably resulted from the warm 
water discharge from Tampa Electric Company's Big Bend power plant. The 
lowest first minimum temperature (9.5°C) was measured at station 62 in 
upper Old Tampa Bay. The SYMAP of first minimum temperatures (Figure 
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8-4) shows that upper Old Tampa Bay had the lowest first minimum temper-
atures. 
In summary, while the effects of warm water discharges from Tampa Elec-
tric Company I s Hookers Point, Gannon and Big Bend power plants were 
evident during 1979, they were not as pronounced as in 1978. 
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CHAPTER 9 
SAMPLING STATIONS AND STATISTICS 
*PARAMETER NAMES 
1. Alkalinity (mg/I) 
2. Biochemical Oxygen Demand (mg/I) 
3. Carbon, Total Organic (mg/I) 
4. Chlorophyll a (ug/I) 
5. Chlorophyll b (ug/I) 
6. Chlorophyll c (ug/I) 
7. Chlorophyll, Total (ug/I) 
8. Coliform, Fecal (colonies per 100 ml sample) 
9. Coliform, Total (colonies per 100 ml sample) 
10. Color (Platinum-Cobalt Units) 
11. Conductivity (micromhos/cm.) 
12. Copper (ug/I) 
13. Depth, Bottom (feet) 
14. Depth, Sample (feet) 
15. Effective Light Penetration (inches) 
16. Fluoride (mg/I) 
17. Iron (ug/I) 
18. Nitrogen, Ammonia (mg/I) 
19. Nitrogen, Kjeldahl (mg/I) 
20. Nitrogen, Nitrate (mg/I) 
21. Nitrogen, Organic (mg/I) 
22. Oxidation Reduction Potential (millivolts) 
23. Oxygen, Dissolved (mg/I) 
24. Phosphate, Total (mg/I) 
25. Phosphorus, Dissolved Orthophosphate (mg/I) 
26. Plankton, Gonyaulax, (count/I.) 
27. Plankton, Gymnodinium (count/I.) 
28. Salinity (PPT) 
29. Solids, Dissolved (mg/I) 
30. Solids, Suspended (mg/I) 
31. Solids, Total (mg/I) 
32. Sulfate (mg/I) 
33. Temperature, Air (OC) 
34. Temperature, Water (OC) 
35. Turbidity (N.T.U.) 
36. Zinc (ug/I) 
*Footnotes: 
b. 3 or 4 monthly samples taken 
T. Sample taken near top of water 
M. Sample taken at middle depth 
B. Sample taken near bottom of water 
L. Sample measured at Laboratory 
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SALT WATER PARAMETERS YEARLY AVERAGES 
1979 
Parameter Code Numbers* 
S ta. 
No. 2 3 4 5 6 7 8 9 10 
2 2.9 9.9 21.9 4.2 20.7 43.1 131154.6 176645:5 39.6 
6 5.1 10.2 27.6 4.6 21.2 49.3 2258.3 4858.3 25.6 
7 3.5 8.7 26.5 4.3 21.1 49.0 816.7 2458.3 24.1 
8 5.5 9.0 43.9 5.2 33.6 73.3 883.3 2908.3 25.3 
9 2.9 5.6 24.2 4.2 20.0 44.2 1016.7 3391. 7 16.3 
11 3.5 6.7 26.0 4.0 20.8 50.2 150.0 741. 7 18.8 
13 2.4 7.4 17.2 2.3 12.0 31.5 100.0 158.3 14.7 
14 2.4 5.7 16.1 4.2 18.1 37.1 350.0 708.3 14.1 
16 1.9 6.4 8.8 2.6 10.6 22.1 108.3 108.3 11. 7 
19 1.6 6.9 8.7 2.7 11.4 22.8 100.0 108.3 9.6 
21 1.5 4.5 8.6 2.6 10.9 22.1 100.0 100.0 8.4 
23 1.4 3.5 7.1 2.7 11.1 20.9 100.0 108.3 8.4 
24 1.7 5.0 6.7 2.8 10.4 19.8 100.0 250.0 7.4 
25 2.1 4.1 11.1 2.7 12.1 25.9 100.0 116.7 7.8 
28 1.9 5.4 12.3 2.6 11.9 26.8 133.3 658.3 10.4 
32 2.3 7.9 15.2 2.4 11.9 29.6 100.0 133.3 12.7 
33 2.5 13.9 16.4 2.2 11. 6 30.2 100.0 175.0 12.7 
36 2.6 8.4 16.9 3.0 13.7 33.7 100.0 125.0 13.2 
38 2.7 9.0 16.1 2.8 12.8 31.7 1225.0 3058.3 12.3 
40 2.4 7.8 15.8 3.4 14.4 33.7 233.3 400.0 12.8 
41 2.7 7.4 16.1 3.5 14.1 33.7 833.3 1291. 7 14.0 
44 4.0 8.4 27.2 4.4 20.9 48.8 15933.3 26016.7 29.3 
46 2.4 7.4 16.3 3.5 14.6 34.4 100.0 125.0 16.1 
47 2.2 6.8 17.0 3.0 13.6 33.7 100.0 100.0 15.2 
50 2.6 7.2 14.1 2.9 12.4 29.4 108.3 116.7 12.7 
51 2.6 7.1 16.7 3.4 14.4 34.5 108.3 141. 7 12.8 
52 3.2 6.5 31.2 4.2 25.3 53.8 816.7 3408.3 19.1 
54 2.7 5.2 25.5 5 . 2 26.3 49.8 316.7 1691. 7 17.2 
55 3.6 6.8 26.8 4.1 21.1 50.6 133.3 400.0 20.3 
58 5.6 9.4 43.5 4.3 28.8 61.4 4116.7 5300.0 32.1 
60 2.3 7.3 17.6 3.0 13.9 34.5 258.3 441. 7 15.4 
61 2.6 7.7 19.0 4.4 16.7 35.7 116.7 258.3 16.8 
62 3.0 9.7 21.6 3.8 15.8 40.4 350.0 1758.3 22.9 
63 2.6 7.5 16.1 3.3 13.9 33.4 116.7 183.3 13.8 
64 2.3 8.9 16.5 3.2 13.6 33.3 458.3 600.0 18.3 
65 3.1 8.0 22.7 4.4 18.5 45.8 100.0 141. 7 14.8 
66 2.7 7.8 18.1 3.1 14.0 35.2 100.0 100.0 14.9 
67 2.7 7.4 18.0 3.3 15.2 36.6 100.0 116.7 13 .3 
68 2.5 6.4 18.6 3.1 13 .8 35.5 100.0 133.3 11. 7 
70 3.6 7.7 33.0 4.7 24.1 56.2 15350.0 20416.7 26.4 
71 4.0 7.5 34.2 4.4 24.5 59.8 475.0 966.7 21.2 
73 3.4 6.6 25.4 4.2 21.4 49.6 100.0 200.0 18.2 
74 2.8 6.1 25.5 4.3 21.9 47.0 683.3 1783.3 19.5 
80 3.0 6.0 22.4 4.2 19.3 44.2 100.0 166.7 17.0 
81 2.4 5.4 19.3 4.0 18.7 40.9 100.0 175.0 17.0 
82 2.2 5.3 16.5 2.4 13 .2 32.1 100.0 100.0 11.8 
84 2.5 5.3 15.0 2.6 12 .5 30.0 100.0 116.7 14.6 
90 1.3 3.8 7.6 2.5 11.2 21.3 108.3 358.3 6.8 
91 1.2 3.2 6.1 2.5 10.0 18.7 100.0 125.0 5.6 
92 1.3 2.5 6.2 2.1 9.4 17.7 100.0 100.0 4.3 
93 1.3 2.8 6.1 2.4 10.1 18.6 100.0 100.0 4.1 
94 1.3 2.2 5.6 2.4 9.3 17.4 125.0 391. 7 3.6 
95 1.2 2.4 6.9 2.6 10.5 20.1 100.0 100.0 4.8 
96 1.8 3.6 8.5 2.4 10.9 21.8 100.0 341. 7 6.9 
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S tao 
11T 11M No. lIB 13 14 15 16 18 19 20 21 
2 28818 31455 32636 4.4 2.5 33.5 .10 .13 .10 .03 
6 33546 33904 35000 9.5 5.0 23.5 .06 .08 . 06 .03 
7 34636 34727 35636 11.2 6.0 25.5 2 . 1 .06 .09 .06 .03 
8 35909 35909 35909 3.7 1.9 18.8 2.9 .07 .09 .07 . 03 
9 39546 39546 39727 12.1 6.4 32.5 .04 .05 .03 . 02 
11 36727 37091 38091 6.4 3.4 30.0 .07 .09 .03 . 03 
13 39083 39250 40083 12.8 6.6 43.0 .04 .06 .03 .03 
14 39455 40273 42636 28.7 13.8 45.0 . 02 . 05 .02 .02 
16 41167 43000 44000 24.4 11. 6 57.5 .02 .06 .03 .04 
19 43250 44667 45833 24.9 12.2 60.5 .01 .04 . 03 .03 
21 45250 46583 47333 14.5 7.8 64.5 .02 .03 .03 .02 
23 46250 48000 49167 27.0 14.2 70.2 .02 .03 .03 .02 
24 47917 48500 48333 11.0 5.2 75.0 .01 .03 .03 .02 
25 49417 49500 49833 7.5 3.1 48.0 .02 .03 .03 .02 
28 44167 44667 45000 18.8 9 . 0 60 . 8 .01 . 04 .03 .03 
32 38917 40417 41250 24.8 10 . 9 48.5 .03 .05 .03 .03 
33 37917 38583 38917 30.3 13.5 43.5 .02 .05 .03 .03 
36 38750 39167 39333 22 . 0 8.0 42.0 .02 . 04 .02 . 02 
38 37164 37333 37917 12.3 4.0 38.5 .03 .04 .03 .02 
40 36250 36667 36833 15.7 6.9 36.0 1.6 .02 .04 .03 .02 
41 36917 37167 37000 11. 9 5.5 36.0 .02 .03 .03 .02 
44 31182 31273 31273 3.7 2.2 26.0 .07 . 09 .05 .03 
46 33085 34000 34250 6.1 3.3 26.0 .02 .05 .03 .04 
47 34750 35333 35667 12.3 6.3 35.5 . 02 .04 .03 .03 
50 37833 38000 38250 8.4 3.9 38 . 0 .01 .05 .04 .04 
51 37667 38000 38167 6.3 3.8 37.5 .03 .05 .03 .03 
52 35727 36727 38273 16.0 9.9 24.5 .06 .08 .07 .02 
54 32182 37000 38273 15.7 10.1 27.0 .11 . 12 .05 .02 
55 34909 35818 37546 14.2 7.2 24.0 . 06 . 08 .05 .03 
58 32091 32090 32091 8 . 1 1.9 22.9 .10 .12 .08 .02 
60 34417 35250 35583 5.7 3.6 32.5 .03 .05 .03 .03 
61 31333 32250 33833 12.6 8.2 31.0 .03 .06 .04 . 04 
62 29833 29833 29833 5.4 1.7 27.0 .09 .12 .05 .04 
63 36583 36500 36583 9.0 3.9 36.5 .02 .06 .02 . 04 
64 32333 32500 33333 7 . 2 3.2 29.1 .03 .07 .02 .04 
65 33667 33833 34000 5.8 3.2 25.5 .02 . 06 .03 .04 
66 34500 35083 35000 8.3 3 . 8 30.5 .03 .06 .02 .03 
67 35167 35417 36500 8 . 9 4.4 32.5 .02 .06 .03 .04 
68 37333 37750 38417 15.9 5.7 37.0 .02 .05 .03 . ott 
70 30546 31546 32909 3.1 1.8 24.6 .08 .11 .05 .04 
71 35182 35455 36000 8.8 4 . 0 17 . 0 2.3 .06 .09 .05 .04 
73 38182 38182 38546 9.0 4.0 28.0 .04 . 08 .04 .04 
74 29182 37182 37636 9.2 4.8 29.5 .11 .15 .11 .05 
80 38818 39091 39455 8.5 4.6 31.5 .04 . 08 .03 .04 
81 39364 39909 40727 15.3 8.3 37.0 .02 . 05 .03 .03 
82 42083 42250 42500 11.8 6.4 56.8 .02 .04 .02 .03 
84 39250 39583 40000 5.5 2.7 33.6 1.7 .02 .04 . 03 .03 
90 47500 48333 48917 13 .3 7.0 67.0 .02 .03 . 03 .02 
91 49167 51167 51917 27 ,, 8 15 . 1 59.2 .02 .03 . 04 .02 
92 50917 52000 52667 18.2 9. 2 74.5 .01 .03 .02 .02 
93 52667 53417 54083 19.7 9.5 83.7 .01 .03 .03 .03 
94 53167 53917 54500 37.5 14.6 95.0 .01 .03 .03 .02 
95 51000 52333 53083 29.9 15.2 74.0 .01 . 03 .03 .03 
96 50083 50083 50250 6.8 2.7 49.0 . 01 . 03 .02 . 02 
205 
S ta. 
22T 22M 22B 23T 23M 23B 26T & 27 No. 24 25 
2 463.3 458.3 416.7 5.1 5.2 4.5 1.03 0.94 10000.0 
6 439.2 440.0 440.8 7.6 7.3 6.3 1.26 1.16 10000.0 
7 436.7 439.2 420.0 7.9 7.5 6.8 1.27 1.15 10000.0 
8 443.3 7.8 8.4 7.8 2.23 2.07 10000.0 
9 435.5 438.2 425.5 7.1 6.6 5.6 1.17 1.04 10000.0 
11 430.0 433.3 433.3 7.7 7.5 6.9 1.17 1.07 10000.0 
13 443.3 444.2 446.7 8.4 8.0 7.2 0.88 10000.0 
14 435.8 436.7 437.5 7.7 7.2 6.4 0.92 0.86 10000.0 
16 446.7 449.7 448.3 7.2 6.7 6.4 0.68 10000.0 
19 445.0 444.2 448.3 7.2 6.7 6.5 0.61 10000.0 
21 440.0 442.5 442.5 7.1 6.9 6.6 0.51 10000.0 
23 430.8 437.5 437.5 7.6 7.0 6.7 0.44 10000.0 
24 438.3 442.5 442.5 7.0 6.9 7.0 0.37 10000.0 
25 421.4 429.2 428.6 7.9 7.9 7.9 0.37 10000.0 
28 430.0 435.8 438.3 8.0 7.4 7.1 0.61 10000.0 
32 449.2 455.8 425.8 7.8 7.4 6.3 0.81 10000.0 
33 448.3 450.8 452.5 7.7 7.3 7.0 0.81 10000.0 
36 444.2 446.7 447.5 7.4 7.2 7.0 0.83 10000.0 
38 443.6 444.2 451.8 7.7 7.7 7.7 0.75 10000.0 
40 445.0 451. 7 449.7 7.5 7.4 7.1 0.73 0.67 10000.0 
41 445.0 449.2 450.0 8.2 7.9 7.7 0.76 10000.0 
44 465.0 451.7 465.0 6.8 6.6 6.8 1.25 1.12 10000.0 
46 447.8 455.8 450.0 7.5 7.3 7.1 0.75 10000.0 
47 449.2 450.8 454.2 7.3 7.1 7.0 0.72 0.66 10000.0 
50 440.0 445.0 438.0 8.2 8.1 7.8 0.79 10000.0 
51 442.9 445.8 448.6 7.8 7.8 7.7 0.81 10000.0 
52 438.3 437.5 425.8 7.6 6.6 5.4 1.30 1.22 10000.0 
54 435.8 436.7 430.0 8.9 5.8 3.8 1.16 1.09 10000.0 
55 431. 7 439.2 434.2 8.8 7.2 5.8 1.48 1.37 10000.0 
58 435.8 360.0 8.4 8.4 8.3 1.20 1.09 10000.0 
60 454.5 456.7 456.4 7.6 7.4 7.2 0.76 0.68 10000.0 
61 460.0 461.7 458.3 7.1 6.7 6.3 0.71 10416.7 
62 471. 7 6.6 6.6 6.6 0.71 0.65 10000.0 
63 444.4 445.0 446.7 8.4 8.3 8.2 0.72 10000.0 
64 442.9 456.7 455.7 7.8 7.5 6.7 0.71 10416.7 
65 441.7 446.0 448.3 7.9 7.8 7.4 0.74 10000.0 
66 448.9 448.3 448.9 7.7 7.6 7.5 0.76 10000.0 
67 445.8 445.0 442.5 7.9 7.6 7.4 0.78 10000.0 
68 447.5 449.2 450.8 7.5 7.4 7.3 0.79 10416.7 
70 465.0 451.5 7.0 6.9 6.9 1.22 1.12 10000.0 
71 434.2 437.5 437.5 8.7 8.1 6.9 1.52 1.39 10000.0 
73 431.1 436.7 436.7 7.8 7.6 7.1 1.36 1.26 10000.0 
74 445.0 450.8 447.0 6.6 4.6 4.0 1.57 1.49 10000.0 
80 428.0 430.0 434.0 7.7 7.3 6.9 1.12 1.05 10000.0 
81 430.0 436.7 433.3 7.9 7.2 6.0 1.02 0.94 10000.0 
82 432.5 435.0 435.8 7.9 7.5 7.3 0.79 10000.0 
84 434.0 453.6 418.0 6.9 6.7 6.6 0.84 0.77 10000.0 
90 442.5 443.3 444.2 7.1 6.9 6.8 0.42 10000.0 
91 430.0 435.8 440.0 7.6 7.0 6.8 0.27 10000.0 
92 440.0 441.7 443.3 7.4 7.2 7.0 0.24 10000.0 
93 434.2 435.8 441.7 7.6 7.4 7.2 0.11 10000.0 
94 437.5 446.8 441. 7 7.5 7.3 7.2 0.09 10000.0 
95 429.2 433.3 437.5 7.5 7.1 6.9 0.19 10000.0 
96 438.0 431. 7 446.0 8.4 8.0 8.0 0.29 10000.0 
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Sta. 
No. 2ST 28M 28B 30 33 34T 34M 34B 35 
2 17.7 19.3 20.4 39.8 22 . 8 25.3 23.7 26.7 3.8 
6 21.1 21.0 22.1 56.3 23 . 3 23.1 23.1 23.2 6.3 
7 21.8 21.3 22.5 48.0 23.5 23.3 23.3 23.3 5.9 8 22.7 22.1 22.7 12.8 27.0 23.5 8.5 
9 25.2 24 . 5 25.3 63.4 24.8 24.5 24.5 24 . 5 4.9 
11 23.2 22.9 24.2 60.3 23.8 23.8 22 . 9 23.7 6.6 
13 25.0 25.0 25.6 51.5 25.2 23.0 22.9 22.8 3. 8 
14 25.2 25.1 27.4 52.8 23.9 23.3 23.3 23.4 3.4 
16 26.5 27.7 28.4 52.2 26.3 24.1 23.8 23.9 3.9 
19 27.9 28.9 29.7 53.8 26.5 24.0 24.0 24.0 3.5 
21 29.3 30.3 30.8 50.7 26.5 24.2 24.0 24.0 4.4 
23 30.1 31.3 32.2 65.3 27.5 24.5 24.0 24.0 3.8 
24 31.2 31.6 31.9 65.8 26.8 24.3 24.3 24.1 2.8 
25 32.3 32.4 32.6 12.8 27.8 23.2 24.6 23.1 4.3 
28 28.5 28.9 29.1 57.8 27.3 24 . 3 24.1 24 . 0 4.0 
32 24.8 25.9 26.5 58.0 24.8 23.0 22.9 22.8 3 . 6 
33 24.1 24.6 24.8 54.7 24.9 22 . 8 22 . 6 22.6 3.7 
36 24.7 25.0 25.1 60.1 25 . 2 22.8 22.8 22.6 4.4 
38 23.6 23.7 24.2 62.8 24.5 23.5 22.6 23.4 41. 
40 22.9 23.2 23.3 61.3 24.2 22.8 22.8 22.8 4.3 
41 23.4 23.6 23.4 58.7 25 . 5 23.3 23.0 23.0 4.3 
44 19.5 19.3 19.5 62.7 22.9 23.5 23.0 6.0 
46 20.7 21.4 21.5 65.6 23 . 1 25.6 22.3 25.6 6.1 
47 21. 9 22 . 3 22.6 51.1 22.8 22.2 22.2 22.3 4.5 
50 24.1 24.2 24.3 64.0 25.3 25.2 23.1 25.0 3 . 8 
51 23.9 24.1 24 . 3 60.7 25.2 23.9 22.8 23.7 4.2 
52 22.5 22.9 24.3 58.8 26.8 24.2 23.9 23.7 14.7 
54 20.2 22.7 24.3 55.3 27.0 23 . 8 23.9 23.9 4 . 2 
55 22 .1 21.8 23.8 57.0 24.9 23.5 23.3 23.3 4 . 8 
58 20.1 19.8 20.3 67.5 26.6 24.1 8.0 
60 21.7 22.2 22.4 64.0 23.0 23.2 22.3 23.3 5.5 
61 19.5 20.2 21.2 51.3 22.9 22.8 22.9 22.8 4.3 
62 18.5 18.5 18.5 49.4 22.8 22.0 5.5 
63 23.2 23.1 23.2 54.3 25.6 21.2 23.5 21 0 0 4.4 
64 20.3 20.3 20.9 57.5 23.2 26.0 22.2 25.6 5.1 
65 21.1 21.3 21.4 70.1 23.3 26.8 22.2 26.6 6.2 
66 21.7 22.1 22.1 65.2 23.4 24.7 22.5 24.7 4.9 
67 22.2 22.4 23.1 64.4 24.3 22.6 22.5 22.5 5 . 3 
68 23.7 24.0 24.5 57.4 24.7 22.5 22.4 22.3 4.8 
70 18.8 19.3 20.7 62.2 22.8 23.3 5.0 
71 22.1 21.8 22.6 77 .0 26.7 23.9 23.5 23.4 11.9 
73 23.9 23.4 24.1 59.3 24.9 25.0 23.4 24.9 5.7 
74 18.1 22.8 23.9 63.8 26.4 26.0 24.2 26.2 4.4 
80 24.7 24.1 25.2 63.6 25.1 24.8 23.5 24.5 4.2 
81 25.0 24.6 26.0 57.9 24.0 23.4 23.3 23.3 3.8 
82 27.0 27.2 27.3 58.8 27.3 24.4 24.2 24.1 4.2 
84 25.0 25.3 25.6 58.3 26.3 27.1 24.0 27.2 5.0 
90 30.9 31.5 32.0 66.8 26.5 24.1 24 . 0 24.0 4.1 
91 32.2 33.7 34.2 74.2 27.7 24 . 4 24.1 24.0 4.8 
92 33.4 34.2 34.7 76.8 26.8 24.3 24 . 2 24.0 4.3 
93 34.7 35.3 35.8 65.1 26.9 24.1 23.9 23.9 4.1 
94 35.1 35.7 36.1 68.6 27 . 3 24.1 23.8 23.8 3.4 
95 33.5 34.5 35.0 66.8 27.3 24.2 23.9 24.1 4.8 
96 32.8 32.8 33.0 74.8 27 . 4 20.7 24 . 4 20 . 4 4 . G 
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StaG 
No. 2 
101 1.8 
102 3.3 
103 2.1 
104 2.9 
105 1.8 
106 1.2 
107 2.6 
108 1.4 
109 3.5 
110 2.9 
111 5.0 
112 1.5 
113 1.5 
114 1.8 
115 2.0 
116 1.2 
118 5.6 
120 1.3 
129 1.4 
132 1.8 
133 3.7 
135 5.0 
136 2.8 
137 1.4 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1979 
Parameter Code Numbers* 
3 4 5 6 7 8 
15.8 5.8 2.8 8.8 17.4 1608.3 
9.7 16.4 2.4 11. 9 30.8 941.7 
9.2 12.4 2.5 9.4 24.4 2308.3 
9.9 14.7 2.8 13.7 31.4 22966.7 
12.2 6.9 2.9 9.7 19.6 5066.7 
12.3 7241.7 
14.9 11741. 7 
7.8 1391.7 
11.2 19.8 2.4 16.3 38.6 · 6291. 7 
8.3 17.8 3.0 13.7 34.6 1333.3 
13.8 6933.3 
8.5 641. 7 
9.2 2300.0 
9.0 5000.0 
9.4 3.1 2.5 8.3 14.0 1383.3 
1l.5 2.7 2.4 8.4 13.5 7041. 7 
17.0 44.1 4.7 14.7 63.5 10966.7 
21.0 3.8 3.1 10.7 17.6 340.0 
14.8 1.4 1.9 7.6 10.9 990.9 
8.2 3.9 2.9 9.5 16.4 8491.7 
14.6 29.1 4.2 13.0 40.4 15441.7 
16.3 43.1 4.5 14.1 61. 7 175.0 
7.0 19.1 3.4 15.7 37.6 1133.3 
13.6 4.5 3.2 11.5 19.3 72425.0 
208 
9 10 
6908.3 126.6 
3016.7 43.5 
6483.3 51.7 
38533.3 39.3 
10008.3 76.8 
8183.3 84.4 
31900.0 97.7 
4275.0 68.7 
14641. 7 46.5 
4858.3 47.5 
19283.3 93.1 
5125.0 55.3 
13641. 7 73.7 
12866.7 60.0 
7350.0 52.3 
13025.0 72.7 
16016.7 71.7 
3800.0 142.6 
8345.5 124.9 
15400.0 61.7 
30550.0 74.7 
1425.0 68.1 
4175.0 32.3 
231750.0 90.8 
Sta. 
llL No. 13 
101 14138.5 4.1 
102 23558.8 7.6 
103 9133.8 5.1 
104 13570.4 4.0 
105 432.7 7.1 
106 288.3 8.7 
107 356.8 3.4 
108 274.2 7.0 
109 20652.2 9.9 
110 21243.9 14.8 
III 389.8 1.1 
ll2 22039.0 6.7 
ll3 257.6 3.9 
ll4 502.6 7.6 
ll5 583.7 5.1 
ll6 250.8 3.9 
ll8 271.8 4.3 
120 194.1 3.8 
129 105.8 2.0 
132 347.1 2.5 
133 6927.8 1.8 
135 274.8 12.3 
136 30708.6 1.9 
137 4790.8 11.3 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1979 
Parameter Code Numbers* 
14 15 16 17 18 
2.0 19.5 .58 .08 
3.8 27.0 .72 .09 
2.5 22.0 .44 .16 
2.0 22.0 .60 .79 
3.6 34.0 .22 .09 
4.3 48.5 .18 .06 
1.7 22.1 .27 1. 62 
3.5 48.0 .36 .28 
4.9 27.0 1.08 .13 
7.4 25.8 1.08 .19 
.6 11. 6 .37 .95 
3.3 33.0 1.01 .08 
1.9 27.0 .21 .06 
3.8 42.5 2.55 .29 
2.6 29.6 3.89 636.7 .55 
2.0 22.2 1. 61 .10 
2.1 14.5 .44 574.5 .04 
1.9 29.4 .15 .06 
1.0 14.3 .32 .05 
1.3 22.9 .30 .08 
.9 17.3 .75 27.58 
6.1 16.0 .24 .04 
.9 19.2 1.01 .15 
5.6 34.5 .26 .13 
209 
19 20 21 
.10 .07 .03 
.ll .07 .03 
.17 .25 .01 
.82 .23 .04 
.10 .22 .01 
.07 .20 .02 
1. 66 2.22 .04 
.29 .98 .03 
.16 .12 .03 
.19 .19 .01 
1.08 1. 74 .14 
.10 .09 .02 
.08 .38 .05 
.31 2.24 .03 
.68 2.88 .14 
.ll .38 .02 
.08 .20 .04 
.10 .08 .04 
.06 .12 .02 
.10 .25 .02 
36.31 41. 77 10.45 
.10 .18 .06 
.20 .05 .05 
.13 .26 .01 
S tao 
23T No. 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
118 
120 
129 
132 
133 
135 9.5 
136 
137 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1979 
Parameter Code Numbers* 
23M 23B 24 25 26T 
4.9 0.44 10000.0 
6.3 0.62 10000.0 
5.5 0.32 10000.0 
5.0 0.83 10000.0 
7.1 0.37 
3.8 0.38 
6.0 0.84 
5.8 0.49 
5.1 0.98 10000.0 
3.5 0.85 10000.0 
6.1 1. 61 
5.3 0.61 10000.0 
7.9 0.52 
6.5 3.41 
5.3 7.45 7.00 
6.6 2 . 35 
10.5 0.73 .61 
2.6 0.07 .05 
6.1 0.87 
7.9 0.35 
4 . 1 1. 61 10000.0 
8.0 6.9 0.71 
6.0 0.66 10000.0 
4.1 0.40 .40 10000.0 
210 
27T 28M 
10000.0 8.5 
10000.0 14 . 4 
10000.0 5.4 
10000.0 8.1 
.3 
.2 
. 6 
.2 
10000.0 12.7 
10000.0 13.0 
.2 
10000.0 13.4 
.2 
.3 
. 3 
.2 
.2 
.2 
.2 
.2 
10000.0 4.0 
.2 
10000.0 19.1 
10000.0 2.7 
S tao 
No. 29 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
III 
ll2 
ll3 
ll4 
ll5 400.8 
ll6 
ll8 184.5 
120 
129 ll9.9 
132 222.9 
133 1679.1 
135 
136 
137 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1979 
Parameter Code Numbers* 
30 31 32 33 
19.3 25.8 
32.3 25.8 
16.0 25.4 
27.2 24.8 
7.1 59.3 26.6 
2.7 29.0 
10.6 29.1 
3.7 28.8 
29.8 25.0 
30.1 27.6 
12.1 27.9 
30.3 25.8 
17.3 67.6 28.2 
6.9 109.8 25.9 
7.9 408.7 160.0 26.9 
5.9 82.8 27.4 
21.3 205.8 27.8 
3.1 22.9 28.4 
4.1 124.0 13.6 29.3 
15.8 238.7 26.1 
18.2 2852.6 25.2 
15.5 27.8 
57.6 26 .. 9 
10.3 215.5 23.8 
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34M 35 
23.1 5.3 
23.4 5.3 
23.3 7.8 
23.1 6.5 
23.4 4.0 
22.9 1.9 
23.8 5.4 
22.8 3.8 
23.5 3.8 
25.0 4.7 
23.0 8.1 
23.6 3.3 
23.0 4.8 
22.4 4.3 
22.9 5.6 
22.5 3.2 
25.7 6.3 
22.7 1.4 
22.2 2.4 
21.8 5.3 
22.5 7.6 
25.3 5.6 
24.4 5.3 
23.0 2.5 
HILLSBOROUGH COUNTY ENVIRONMENTAL 
PROTECTION COMMISSION 
WATER QUALITY MONITORING STATIONS - FRESHWATER 
STATION NUMBER 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
118 
120 
129 
132 
133 
135 
136 
137 
LOCATION 
Double Branch Creek at Hillsborough Avenue 
Channel "A" ·at Hillsborough Avenue 
Rocky Creek at Hillsborough Avenue 
Sweetwater Creek at Memorial Highway 
Hillsborough River at S.R. 585 
Hillsborough River at Fowler Avenue 
Pemberton Creek at Thonotosassa - Plant City Road 
Hillsborough River at U.S. 301 
Tampa Bypass Canal at U.S. 41 
Tampa Bypass Canal at S.R. 60 
Turkey Creek at S.R. 60 
Little Manatee River at U.S. 41 
Little Manatee River at U.s. 301 
Alafia River at Bell Shoals Road 
North Prong of Alafia River above confluence 
South Prong of Alafia River above confluence 
Lake Thonotosassa at mouth of Flint Creek 
Cypress Creek at S.R. 581 
Little Manatee River at S .R. 674 
Bullfrog Creek at Symmes Road 
Delaney Creek at U.s. 41 
Middle of Lake Thonotosassa 
Cockroach Bay 
Hillsborough River at Columbus Avenue 
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APPENDIX A 
QUALITY ASSURANCE PROGRAM 
The Hi11sborough County Environmental Protection Commission has estab-
lished a quality assurance program as an integral part of all environ-
mental monitoring activity . The primary goals of this program are to 
improve and document the credibility of all environmental measurements 
in our air, water, industrial waste, domestic waste, and sound measure-
ment activities. 
It is the policy of the Hillsborough County Environmental Protection 
Commission that a continuing quality assurance program as outlined in 
this paper be conducted to assure that all data, produced by our various 
environmental monitoring projects, meet maximum levels of pecision and 
accuracy . 
Most of the elements of this program are planned and carried out simul-
taneously and continuously . 
EPA Guidance 
Much of this program has been adapted directly from the United States 
Environmental Protection Agency through their many documents on the 
subject of quality control and assurance. The purpose of many of EPA's 
doucments is to provide uniform guidance to all monitoring activities in 
the collection, analysis, interpretation, presentation, and validation 
of quantitative data. These EPA handbooks present an "ideal" quality 
assurance program, primarily for air pollution measurement systems . It 
is clearly stated that all specific measurement systems will not be able 
to fo11ow a11 the principles and guidelines contained in these hand-
books. 
The following documents are utilized on a continuing basis until re-
placed by updated versions as provided by EPA. 
Air Program: 
1. EPA-R4-73-028-d Guidelines for Development of a Quality Assurance 
Program - Reference Method for the Determination of Sulfur Dioxide 
in the Atmosphere by Smith & Nelson, August 1973. 
2. 
3. 
EPA-R4-73-028-e Guidelines for Development of a Quality Assurance 
Program - Measuring Pollutants for which National Ambient Air 
Quality Standards have been promulgated Final Report, August 1973. 
EPA-R4-73-028-b Guidelines for Development of a Quality Assurance 
Program - Reference Method for the Determination of Suspended 
Particulates in the Atmosphere (High Volume Method), June 1973. 
4. EPA-R4-73-028-a Guidelines for Development of a Quality Assurance 
Program - Reference Method for the Continuous Measurement of Carbon 
Monoxide in the Atmosphere, June 1973. 
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5. EPA-450/3-75-077 Selecting Sites for Carbon Monoxide Monitoring, 
September 1975 by Ludwig & Kealoha. 
6. EPA-R4-73-028-c Guidelines for Development of a Quality Assurance 
Program - Reference Method for Measurement of Photochemical Oxi-
dants, June 1973. 
7. APTD-1132 Quality Control Practices in Processing Air Pollution 
Samples, PEDCO-Environmental Specialists, Inc., March 1973. 
8. APTD-1347 Guidelines for Technical Services of a State Pollution 
Control Agency by Jutze, November 1972. 
9. EPA-600/9-76-005 Quality Assurance Handbook for Air Pollution 
Measurement Systems, Volume I Principles, March 1976. 
10. EPA-600/4-77-027-a Quality Assurance Handbook for Air Pollution 
Measurement Systems, Volume II Ambient Air Specific Methods, May 
1977 . 
Water and Other Programs: 
1. Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories, June 1972. 
2. EPA-600/1-76-017 Manual of Analytical Quality Control for Pesti-
cides in Human and Environmental Media, by Sherma, February 1976. 
3. ASTM Standards on Precison and Accuracy for Various Applications, 
First Edition 1977. #03-511077-34. 
4. EPA-625/6-74-003 Methods for Chemical Analysis of Water and Wastes, 
u.S. Environmental Protection Agency 1974. 
5. Standard Methods for the Examination of Water and Wastewater, 14th 
Edition, 1975 APHA-AWWA-WPCF. 
Air Monitoring 
The Air Monitoring department probably has the most rigorous and exten-
sive quality control procedures. Everything from detailed descriptions 
on equipment and supplies, calibration of equipment, sample collection, 
calculations, data reporting, maintenance and auditing are covered. 
Separate procedures for each pollutant and continuous monitors are 
included. 
All existing methods for sampling and analysis used by this department 
are continually reviewed and revised, with specific attention directed 
toward calibration procedures as recommended by EPA, our staff, and the 
manufacturer of the various instruments. Written copies of all methods 
are availalbe with a master copy and specific method copies in the hands 
of appropriate technical staff. 
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Specific control limitations have been established as an internal 
quality control practice in lieu of quality control charts which do not 
a~pear :0 lend themselves to the immediate corrective action necessary 
w1th th1s type of data generation. 
As the quality control procedures are continuously being revised and 
reviewed, some quality control charts may be developed for specific 
areas such as performance audits and certain calibrations that lend 
themselves to this type of control. 
Written procedures also exist for the detection and invalidation of 
unacceptable a i r monitoring data. 
This agency has and shall continue to participate in EPA and state 
quality assurance performance audits so that corrective action can be 
taken as soon as possible when the results are reviewed. 
Technical staff are trained to perform preventative maintenance on all 
equipment using an established schedule and documentation procedure . 
Each year spec i fic training courses are budgeted for each staff member 
needing additional outside training (EPA courses). The enclosed outline 
details some of the more important points of this depaartment's QA activ-
ities. 
Water Monitoring 
The control of pollution often relies heavily on laboratory support. A 
high level of analytical quality is therefore required because reported 
values may have far-reaching effects. The data may be used and chal-
lenged in · court. The data may be used to determine whether or not 
standards are being met. Decisions on industrial process changes, 
control device installation, and even the construction of new facilities 
are often based on the results of laboratory analyses. 
The Environmental Protection Commission through its quality assurance 
coordinator has an established program which includes methodology evalu-
ations, equipment calibration, documentation, and many other elements 
too numerous and complex to describe here in detail. In general, 
samples are collected using appropriate sampling devices in areas and at 
depths most representative of that body of water. A variety of EPA 
approved sample preservation techniques are employed. Samples are 
delivered to the laboratory as soon as possible in order to minimize any 
chemical or biological changes. 
With every batch of samples being analyzed for a particular parameter, 
at least one sample is run in duplicate in order to determine the pre-
cision of the results. For even greater reliability, all samples are 
run in duplicate for selected parameters such as BOD analysis. 
The accuracy of most parameters is determined on each batch of samples 
by the so-called "spiking technique" in which a known amount of pol-
lutant is quantitatively added to an actual sample . The sample is then 
analyzed along with the other samples and the percent recovery of the 
spike is determined . In addition , standard solutions are run along with 
217 
samples to verify the continued use of the particular standard curve for 
methods employing colorimetric techniques. 
The table below lists the Quality Control results for the major para-
meters for 1979. EPA recommended statistical methods were used to define 
precision and accuracy. Each year a similar QC summation is prepared. 
The list of parameters also grows each year as QC procedures are de-
veloped for new and existing parameters. 
QUALITY CONTROL RESULTS 
Accuracy Precision 
Parameter Percent Recovery Coefficient of Variation (%) 
(Yearl~ Average) (Yearl~ Average) 
Total Solids 6.3 
Ammonia Nitrogen 98.9 6.3 
Kjeldahl Nitrogen 99.6 6.0 
Nitrate Nitrogen 97.7 4.6 
Nitrite Nitrogen 
Ortho Phosphate 100.3 1.8 
Total Phosphate 102.8 2.S 
Suspended Solids 13.2 
BODS 4.4 
Chlorophyll "A" 3.S 
Color 9S.2 3.2 
Sulfates 99.8 2.8 
Turbidity (NTU) 97.0 2.1 
Fluorides 103.7 2.1 
Total Organic Carbon 100.9 7.6 
pH 2.7 
Conductivity 2.3 
Suspended Solids 
(Sewage) 4.0 
BODi (Sewage In-f uent) 3.2 
BODi (Sewage Ef-f uent) 3.4 
Turbidity (Candle) 13.7 
Chloride 101. 9 2.1 
QUALITY CONTROL RESULTS - HYDRO LAB 
Parameter 
Dissolved Oxygen 
Temperature 
Oxidation-Reduction 
Potential 
Accuracy 
Percent Difference 
(Yearly Average) 
103.7 
99.4 
91.7 
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Precision 
Coefficient of Variation (%) 
(Yearly Average) 
In addition to the preC1S10n and accuracy data generated by the agency 
itself, the Environmental Protection Commission also participates in 
round robin studies. These studies serve as one means of providing an 
independent and objective evaluation of chemical analytical data sub-
mitted to the state and federal agencies by chemical laboratories 
throughout the state and nation. 
Synthetic "unknown" water concentrates are prepared in cooperation with 
US EPA in Cincinnati, Ohio and Region IV, Athens, Georgia and sent to 
participating laboratories for analysis, along with instructions for 
proper preparation prior to chemical analysis. The analytical results 
are submitted within a 40 day time frame and a report summarizing the 
analytical results of the participating laboratories is published and 
distributed to each laboratory. A satisfactory internal laboratory 
quality assurance program and continued participation with satisfactory 
performance in the Laboratory Performance Evaluation Program form the 
basis on which chemical data from an analytical chemical laboratory are 
considered acceptable by the Department of Environmental Regulation. 
The Environmental Protection Commission participated in one Performance 
Evaluation sponsored by the Department of Environmental Regulation in 
February of 1979 and analyzed synthetic water samples for minerals and 
trace metals. In July, 1979 the agency also participated in the U. S. 
Department of the Interior - U.S.G.S. Analytical Evaluation Program and 
analyzed unknowns for trace metals, minerals and nutrients. 
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QA PLAN - HCEPC AIR MONITORING 
The following outline describes steps which are taken to insure the 
quality of ambient air data generated by the Air Monitoring Department. 
I. NBS Traceability 
Whenever possible, flow and concentration measurements are ref-
erenced to National Bureau of Standards Standard Reference 
Materials (NBS-SRM). 
A. Flow Measurements. 
1. Wet Test Meter. 
calibration. 
NBS volumetric flasks are used for 
2. Bubble Buret. Class S weights are used to calibrate 
analytical balance for gravimetric volume check. 
B. Continuous S02. NBS-SRM S02 permeation tubes are used. An 
NBS thermometer is used to calibrate permeation oven tempera-
ture (semi-annual). 
C. Carbon Monoxide, Continuous NO
x
,03. NBS traceable gasses are 
used. 
II. Calibrations and Calibration Audits. 
A. Continuous Monitoring Equipment. 
B. 
1. Calibrations are performed quarterly or as needed. 
2. Whenever possible, final, unadjusted calibrations are 
performed prior to initial, adjusted calibrations. 
3. Audits are performed as follows: 
a. S02' weekly span and one other point, limit ± 9%. 
b. 03' NOx, Bi-weekly span and mid-point, limit ± 15%. 
c. CO, three span checks per week. 
Total Suspended Particulate. 
quarterly, every 15 runs or as 
and plates are calibrated by 
annually. 
Hi vol motors are calibrated 
needed. Calibration orifices 
the State of Florida semi-
C. Flow Measuring Devices. 
1. Wet Test Meter calibrations are performed before each use 
or weekly. 
2. Mass Flowmeters are calibrated quarterly and audited (1 
point) "monthly. 
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3. Bubble Burets are calibrated prior to use. 
III. Performance Audits - Monthly flow checks are made by an independent 
technician for all 24-hour TSP, S02' and N02 samplers, limit ± 15%. 
IV. Documentation 
A. 24-hour Sampling. All field data is written in a bound log 
book maintained by each technician for his monitoring sites. 
B. Continuous Samplers: All calibration and audit data is con-
tained in a bound book for each instrument. Daily check 
sheets and maintenance logs are maintained at each site. The 
following information is written on strip charts for each 
instrument visit: Date; Station Name & Number; Parameter 
Measure; Instrument name, serial number and concentration 
range; Recorder name and serial number, unadjusted and ad-
justed zero; Time check; Operator's full name; and when 
applicable, all span and calibration information and voided 
data. 
C. All other calibration records are in bound log books. 
V. Data Handling. 
A. Continuous Data. Two readings per 24 hours are re-read by an 
independent technician. If readings differ by more than 1% of 
chart, the entire 24-hour period is re-read. 
B. 24-hour Sampling Data. A minimum of 7% of all samples are 
recalculated each month using raw data. When differences 
greater than 3% are detected, the source of error is determin-
ed and all data for that parameter and by the technician 
involved is checked for the same type of error for the month 
in question. 
VI. Preventative Maintenance schedules are maintained for all equip-
ment. 
VII. Training. Technicians attend EPA training courses when applicable. 
Instrument manufacturer training courses are attended by electronic 
technicians whenever possible. 
VIII. Interlaboratory Studies. The Air Monitoring Department partici-
pates in interlaboratory studies for TSP flow checks and for Carbon 
Monoxide analyzers. 
IX. Methods of Analysis. EPA Reference Methods are used where they 
exist. 
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APPENDIX B 
AIR POLLUTION MEASUREMENT METHODS 
Parameter 
Suspended Particulate (Total) 
Suspended Particulate (Sulfates) 
Suspended Particulate (Lead) 
Dustfall 
Sulfur Dioxide (Bubbler) 
Sulfur Dioxide (Continuous) 
Nitrogen Dioxide (Bubbler) 
Nitrogen Dioxide (Continuous) 
Carbon Monoxide 
Ozone 
Acid Rain 
Dust (Mi c r oscopy ) 
Coal (Sulfur Content) 
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Method or Reference 
EPA Publication R4-73-028b 
EPC - Turbidimetric Method 
Atomic Absorbance 
Vol . 43, No. 194 
Federal Registry 
Journal of Air Pollution Control Associ-
ation July 66, Vol. 16, No.7 
EPA-600/4-77-027 and Federal Registry 
Vol. 43, No . 152 
1. Thermo Electron Model 43; EPA No. 
EQSA-0276-009 
2. Philips Model PW9755; EPA No . EQSA-
0676-010 
Federal Registry Vol. 39, No . 
Federal Registry Vol. 43, No. 152 
1. Monitor Labs Model 8440; EPA 
RFNA-0677-021 
2 . Bendix Model 8101-B Analyzer 
Federal Registry Vol. 41 p. 36245 
(8/27/76); EPA No. RFCA-0876-12 
Federal Registry Vol. 41 p. 5145 
(2/4/76); EPA No . RFOA-0176-007 
110; 
No. 
Standard Methods, 14th Ed., 1975 for 
13 parameters 
EPC - Nikon Polarization Microscope 
ASTM 03177-75 
APPENDIX C 
WATER POLLUTION MEASUREMENT METHODS 
PARAMETER 
Acidity 
Alkalinity 
Ammonia 
Bacteria: Coliform 
MODIFICATION OF TEST 
None 
Titration to pH 4.5 with 
.02N H2S04 
None 
None 
Fecal None 
Fecal Strep None 
Biochemical Oxygen Demand None 
Chloride None 
Organic Nitrogen None 
Chlorophyll ~, Q, ~, & Total Total chlorophyll is 
the sum of ~, Q, & c 
Color 
Conductivity 
Dissolved Oxygen 
Fluoride 
Light Penetration 
Colorimeter is used 
rather than Nessler 
tube comparison 
None 
None 
None 
30 centimeter Secchi disk 
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REFERENCES 
Standard Methods, 14th Ed., 
1975; Method 402; pg. 273 
Standard Methods, 14th Ed., 
1975; Method 403; pg. 278 
Orion Research, 1974 
Standard Methods, 14th Ed. , 
1975 ; Methods 909 A and C 
pgs . 928, 937 
Standard Methods, 14th Ed . , 
1975 ; Method 910B, pg . 944 
Standard Methods, 14th Ed. , 
1975 ; Method 910B, pg. 944 
Standard Methods, 14th Ed. , 
1975; Method 507, pg. 543 
Standard Methods, 14th Ed., 
1975; Method 408B, pg. 304 
(Calculated from Ammonia and 
Kjeldahl) 
Standard Methods, 14th Ed., 
1975; Method 1002G.I., pg. 
1029 
Standard Methods, 14th Ed., 
1975; Method 204B, pg. 66 
Standard Methods, 14th Ed., 
1975; Method 205, pg. 71 
Standard Methods, 14th Ed., 
1975; Methods 422B and F, 
pgs. 443 and 450 
Standard Methods, 14th 
1975; Method 414B, pg. 
Ed. , 
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PARAMETER 
Metals: 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Mercury 
Potassium 
Sodium 
Zinc 
Nitrate 
Nitrogen (Total Kjeldahl) 
pH 
Nitrite 
ORP 
Phosphate 
(Dissolved Ortho) 
Plankton 
Salinity 
APPENDIX C (CONTINUED) 
WATER POLLUTION MEASUREMENT METHODS 
MODIFICATION OF TEST 
None 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
Delete cold water bath. 
Add Brucine reagent, 
sulfuric acid & place in 
100°C oven for 30 minutes. 
Micro Kjeldahl equipment 
used. Selenium catalyzed 
Acid-Salt digestion follow-
ed by Analysis for Ammonia 
by probe. 
Corning Combination Elec-
trodes 
None 
None 
None 
1/10 ml. of sample or greater 
observed at 100 X. 
Use Tables for the Determin-
ation of Salinity of Sea-
water from Electrical Con-
ductivity, Univ. of Montreal, 
1962 . 
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REFERENCES 
EPA Methods 
Analysis of 
pgs. 78-156 -
EPA Methods 
Analysis of 
1974; pg. 197 
for 
Water 
1974 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
for 
Water 
Orion Research, 1974 
Chemical 
& Wastes 
Chemical 
& Wastes 
Standard Methods, 14th 
1975; Method 424, pg. 
Ed. , 
460 
EPA Methods 
Analysis of 
1974, pg. 215 
for 
Water 
Chemical 
& Wastes 
Operating Manual Hydrolab 
Surveyor 6D Model 
Standard Methods, 14th Ed., 
1975; Method 425F, pg.481 
Standard Methods, 14th Ed . , 
1975; Method 209A, pg. 99 
PARAMETER 
Residue (Filterable) 
Residue (Total) 
Residue (Non-Filterable) 
Sulfate 
Temperature 
Turbidity 
Total Organic Carbon 
Total Phosphate 
APPENDIX C (CONTINUED) 
WATER POLLUTION MEASUREMENT METHODS 
MODIFICATION OF TEST 
None 
None 
Calculation of difference 
between Total and Filterable 
None 
None 
None 
None 
None 
225 
REFERENCES 
Standard Methods, 14th Ed., 
1975; Method 208B, pg. 92 
Standard Methods, 14th Ed., 
1975; Method 208A, pg. 91 
Standard Methods, 14th Ed., 
1975; Method 208D, pg. 94 
Standard Methods, 14th Ed. , 
1975; Method 427C, pg. 496 
Standard Methods, 14th Ed. , 
1975; Method 212, pg. 125 
Standard Methods, 14th Ed. , 
1975 ; Method 214A, pg. 132 
Standard Methods, 14th Ed. , 
1975 ; Method 505, pg. 532 
Standard Methods, 14th Ed. , 
1975; Method 425C-III and 
425F 
